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g TOFTEJORG, Inc.
S

Via Fax Transmission and Post
(303) 843-2208
Page 1 of 6

March 3, 1992 - Tuesday

United Engineers & Constructors, Inc. Company Profile No.: 9128

p. O. Box 5888
Denver, CO 80217
UsA

Attention: Mr. Myron Schultz

Reference: Toftejorg Tank Cleaning Equipment & Systems
Quotation No.: 2263

Dear Mr. Schultz:

posal is enclosed for your

Thank you for your interest in our products. Our commercial pro
of our catalogs on the

review. 1 have also enclosed under a separate cover one
retractasystem for your information and review.

Should you have any questions, please do not hesitate to contact us.

Best regards,
Toftejorg, Inc.

. )
o

Jackie Heidaker
Sales Coordinator

/ith
Enclosures
cc: Toftejorg, Inc.

Troy R. Humphries

2614 East Beltway Eight, Pasadena, Texas 77503 US.A.
Phone: (713) 487-7851, Telex: 362102 TOFTE HOU, Fax: (713) 487-7937
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Frorr: Myon Seaprer
fonve : 303- §43-2954
/-74X 3&3 343- ZZ08,

Hneo 3-3-72

TOFTEJORG |nc

QUESTIONNAIRE FOR TANK CLEANING AND EQUIPMENT RECOMMENDATION

'Date Received: TCQ Number: Last Update::
fcomeary  Lniren Lnainesss € Conerrucrors Comp. Profile No.
Address : L O. LRox 5828 Contact Profile No.
. : Contact: [ﬁm& . 12& Zﬁ
‘ : Position: AMEck., ENGINEER
City . _Denvwer Telephone: 30,3~ 54.3-2454
W State/Province : __ (CO Telefax . 20.2-84.3 -2208
§ Zip Code : g02!/7 Postal Code: Telex:
| ' Country : | Market Segment:
| @ Region : Project No.: e29900/
| ‘ SALES AND TECHNICAL RESPONSIBILITY .-
@ Dealer/Representative: ' Comp. Profile No.:
# Location of the Dealer:
__ Dealer Salesman: Cont. Profile No.:
. Toftejorg Salesman: Salesman No.:
| EQUIPMENT TO BE CLEANED

‘ ' A) Customer's name of the tank/vessel to be cleaned: _£ ; THANOL EWZM EA(AE

. B.) Dimensions and function of the tank or vessel in question (Attach drawing if possible):
Ser Armacnen DesvunGgs

' C) Surfaces to be cleaned. Describe the composition of the tank/vessel surfaces:

o EE,
l D) New construction or existing equipment: NEW CoN(TRUEC T7/on/
' E.) Quantity of tanks/vessels of this type to be considered: ____ SEE AITACHEDR DRAWINGS

~F) Do conditions require sanitary equipment: YES
l G.) What tank/vessel openings are available for the installation of Toftejorg equipment: 4 /?é'd?b, For
EQGUIPMENT.
‘ H.) Is 100% cleanliness of the subject tank/vessel required (If no, what is acceptable):
&, YES
' 1) What percentage of shielded areas (areas that cannot be impinged upon by direct contact of the jet length) are
| acceptable: 4 (romE NO SHIELDED AREAS
. 2614 East Beltway Eight, Pasadena, Texas 77503 U.S.A.

Phone: (713) 487-7851, Telex: 362102 TOFTE HOU, Fax: (713) 487-7937




ar—| TOFTEJORG, Inc.

PRESENT METHOD OF CLEANING

PRESENT PRACTICE:

None: Manual: Flotation: Competitive Manufacturer:
Comments: ANEWY CONSTRUICTION

i FREQUENCY OF CLEANING:

PRESENT CLEANING TIME:

REASON FOR CLEANING
o achieve sterility : X Prevent cross contamination :
n'ove heat transfer : Sludge/sediment removal A X

aration for maintenance or in on: L .
: TAVKYS C'Alege;'hBE ENTERED UNLESS STERIIEED & FLUUHEDy EACH
cd kments IBNIC WLl RERUIRE ) T-L O/l FIXEDy SELF CoNTBINED S Tren).

l FIXED OR PORTABLE APPLICATION: Fixep
Fly  DESIRED CLEANINGTIME: ____(CAN GO T0 G HOURS

TYPE OF SOILAGE
 _ Hydrocarbon Volatile/explosive Stickytenacious

‘ ir’ Chemical A~ Hard/crusted A Organic

Toxic \ £ Soft/soluble Inorganic

A BACTERIOLOGICHL SLUDGE /s pimenT

\lsle of the material to be removed from the subject tankivessel. _ SawpUrT + SLUDGE
NVhat is the material soluable in.
:[ BUDGET CONSIDERATIONS
Vit o the cost expectatonsimiatons: s Ecrimare 10 ro e £t Fovcer pusearcsr
oy (225%) dpnor pianr 15 gens sncneee £ conerrvcren

7*' PROVE THE PROCELS & DETERNINE MATEMALS & ERUIPMENT FOR
9 FUL SCALE PLANT
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PETETTIE
BN Oyl

LU A L R M, g, RS QR

. CURRENT OR AVAILABLE OPERATING PARAMETERS
_ A) SUPPLY PRESSURE B.) CONVEYANT
' A1) At Pump , [REQTED wATER
AL REQRD,
. A2) At Current Cleaning Device
N/4
l C) FLOW RATE D.) CONVEYANT TEMPERATURE:
e C1)  AtSupply Pump / L5O°F
. AL REQD.
o C2)  AtCurrent Cleaning Device
m N/a E) TYPE OF VALVE
| C3.) At Suction Side of Tank AS REG?ID.
‘ , F.) STEAM INJECTION: A0
’ ADDITIONAL INFORMATION
: Is a complete CIP system required: ){E_L

W Comments: A}" S Expecr=n THAI. T2HEe O

LLP _Sysrerns CLEBNING CYri e

rEere 2

w Ll CONGST OF rue £ Ol iNG S
' U Seray roscmug soup

<

/8¢
LEARGI TS FRo? ALt INTERIOR SURFRCE < /WM'

3) Seray ro oy

2) Jeray ro ELLIH ALL foLIDS From rHE Tame (5o "Fwaren)
EAN AND SANITI ZE IN TERIOR SL/RFEA

cES Q.s'o FNa oK)

) Seray ro Flum Na O forerion (150 °F wores)
5) leway ro sTEmIIZE A1L premion suargce s (2 seruzes)
¢) JeraY 1o s us srery zee

FOR DEMONSTRATION PURPOSES ONLY

Should the demonstratio

termination? If no, give explanation:

n of our products meet

your requirements, will a purchase be made within 30 days of test

f
i
|
i
]
/
l




EJORG, Inc.

SRR et . 1 CRPr v DR v’\-:;-:"m%ﬁp*s::‘s-:ssw

tscn‘be your requirements of our equipment and your primary points of interest. What are your desired results?

i&mmﬁr IHE 70 rr LRIELIC T Lo T OF THeE  CLEAIING

CLUHTHE SoLI1DS TaT CoHLECT o THE
eﬂﬁ&ee_ﬂggx?; ACRILL THE FLOoR AND our OF THE 72,V
2/

- g S (/F'F/C/E/V?Z..V & DR/ L/_OU/DMQ o/ r
Nor rp ENTH AN AWET SAAWD T 7/—/6—‘ SCOGE ppy i/ LELoor

70 BE e rer BY A A rex JET T CET /7™ Tt 2ove—

I;ORMATION OBTAINED BY: EVALUATION BY:
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March 19, 1992 - Thursday Via Fax Transmisslon and YodtAR 19 1392 S
(303) 843-2208 | N
Page 1 of 10 ANS'D. BY

United Engineers & Constructors, Inc. Company Profile No.: 9128

P. O. Box 5888

Denver, CO 80217

usa

Attention:  Mr, Myron Schultz

Reference: ToRejorg Tank Cleaning Equipment & Systems
Quotation No.: 2308
Tank Cleaning Questionnalre No.'s: 449, 450, and 451

Dear Mr. Schultz:

Thank you for your Interest in our products, Our commercial and technical proposals are
enclosed for your review,

Should you have any questions, please do not hesitate to contact us.
Best regards,
Toftejorg, Inc

QQAA@UMJ

Jackle Heldaker
Sales Coordinator
Enclosures

ce:  Toftejorg, Inc,
Troy R, Humphries

2614 East Beltway Eight, Pasadena, Texas 77503 U.S.A,
Phone; (713) 487-7851, Telex: 362102 TOFTE HOU, Fax: (713) 487-7937
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‘SENT BY:TOFTEJORG: INC. ; 3=18-92 7 4:18PM 7134877837~ 303 B43 2208:% 3

i E TOFTEJORG, Inc.

TECHNICAL RECOMMENDATION OF TOFTEJORG TANK CLEANING EQUIPMENT
AND SYSTEMS

.

i

ank Cleaning Questionngire Number: 449

Di of Recommendation: 03-17-62

ompany: United Engineers & Constructors, Inc.
jip. Profile No: 9128

Contact: Myron Schultz

optact Profile No: 7591 .
Evlated by: Theron Tindall
C"IMSWOFTAWVMMMM&&n Tank

SPECIFICATIONS: 01) Tank Cleaning Machine(s)

g

A) Modal ¢ T2<75
| B B) Article number : 1205
l C) Noerle configuration t Two 13mm
\ D) Recommendad pressura @ machine this case : 100 PSIG
. E) Recommanded flow rate @ machine this case : 130 GPM
. F) Maximum horizontal jet length : 1037
W G) Effactive horizontal Jet length v 627
H) Time to establish one complete cleaning pattern : 42 minutas
@ I) Number of eycles to establish one pattezn : 4
' J) Time to establish ona cycle 't 10.5 minutes
‘ K) Track width after pattarn establishad 4 38’ 7 24"
. L) Axial RPM of machine ¢ 1
. M) Inlet connection on machine t 2" NPT(N)
! N) Peripheral jet speed ¢ 38 + 5.6 faat/sacond
O) Installation drawing number 1 DWG0420
} P) Quantity of machines par tank/vessel ¢ 1
‘ ' Q) Number of vassels this caae 84
‘ R) Total number of machines required this case : 84
!) Installation Assembly :
lF A) Installation drawing number 1 DWG0&20 ]
’ B) Cuantity requized : 84 ‘
I  C) Part number 1 8870 ‘
. ) Pags 1
. Date of printout: 03-17.92
' Time of printout: 15:56

2814 East Beltway Eight, Pasadena, Texas 77503 U.S.A.
Phone: (713) 487-7851, Telex: 382102 TOFTE HOU, Fax: (713) 487-7937
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NSTALLATION DRAWING [ lbaa
. » REVISION
Ra
‘ % APPLICATION: PROCESS A oTY: 84
‘ GUSTOMER:  UNITED ENGINEERS & CONSTRUCTORS, INC. TCQ #: 448 PROFILE #: 9128
' DESCRIPTION: ETHANOL FERMENTER T-100 MARKET BEGMENT: IL
‘ 'B-
I T
;\ "A" 20"105"
‘ 42 DIA. .
| e . n 32
L 1
' w
g aer | MODEL | ARTICLENO.| QTY PRESSURE FLOW T eamog 00 reary o TOTBIOR ot et 3 AT
A | Tz75 1206 1 T00PSIG | 130GPM | o™ b e
Sepe : 1100 PrajectND. : NONE
' B INSTALLATION ASSEMBLY 1 S FTEJORG, INC.
3 Tm.‘J’l.ﬂ“R
tramom no e
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SENT BY:TOFTEJORG: ING

i
i g TOFTEJORG, Inc.
| pisian So R

TECHNICAL RECOMMENDATION OF TOFTEJORG TANK CLEANING EQUIPMENT
| AND SYSTEMS
'r!k Cleaning Questionnaire Number: 450

D} of Recommendation: 03-17-92

Company: United Engineers & Constructors, Inc.

1. Profile No: 9128

Ccfftact: Myron Schultz

Contact Profile No: 7591 '

E\‘mhd by: Theron Tindall

c’*zmmsmor TANK/VESSEL: Bihanol Fermentation Tank

TUCT SPRCIFICATIONS: 01) Tank Cleaning Machine(s)

A) Model 1t T2~75
B) Artiele saumbar 1 1206

‘ C) Nogzle configuration +  Two l3mm
D) Racommanded praseure 8§ machine this case : 100 PBIG

~ E) Recommended flow zrate @ machine this caase : 130 GBM

l F) Maximum horizontal jet length ;1037

! @) Effective horizental jet length : 62

H) Time to establish one complete cleaning pattern ! 52 minutes
I) Number of cycles to eestablish ocne pattezn ¢ ¢

' J) Time to astablish one cycle : 13 minutes
K) Track width aftar pattern established § 30’ : 31"

1) Axial RPM of machine + 0.85

l M) Inlet connection on machine r 2" NPT(N)
N) Paripheral jet speed & 50/ . . : 6.3 feet/second
0) Installation drawing number i DWGO0421
P) Quantity of machines par tank/vessel o 1

‘ Q) Fumbar of vessels thls case : 34
R) Total number of machines required this case 1 34

l) Installation Assembly
A) Installation drawing numbex : DWGOd2l
B) Quantity reguired : 34
C) Part numbar 1 5871

Data of printout: 03-17-52
Tlme of printout: 18:37
2814 East Beltway Eight, Pasadena, Texas 77503 U.S.A.
Phone: (713) 487-7851, Telex: 362102 TOFTE HOU, Fax: (713) 487-7837

‘ ’ Page 1




iENT BY: TOFTEJORG: ING. P 3-19-92 § 4119PM 7134877837~ 303 843 2208;8 6

INSTALLATION DRAWING
' . REVISION
TOFTEJORG
. ] APPLICATION: PROCESS QTY: 34
‘ CUSTOMER: UNITED ENGINEERS & CONSTRUCTORS, INC. TCQ #: 450 PROFILE #; 9128
‘ DESCRIPTION: ETHANOL FERMENTER T-200 MARKET SEGMENT: IL
| Va
" ,
. A 36-8.5"
. ]
60' DIA.
g | o w
\
. REF| MODEL | ARTICLENO.| QTY PRESSURE FLOW T g e e O e o i PO,
A TZ-76 1206 1 100 PSIG 130 GPM Brawn : TWT L RLAL
[T RRLE ] ProjeciNe. : NONE
l B | INSTALLATION ASSEMBLY 1 T
g Toha & Jorgansen




iENT BY: TOFTEJORG: INC. ; 3=19-82 i 4:20PM

" WETOFTEJORG Inc.

i 1 Cleaning Questionnaire Number: 451

yof Recommendation; §3-17-92

peny. United Engineers & Constructors, Inc.
omp. Profile No: 9128

ict: Myron Schultz
ontact Profile No: 7591

v'atsd by: Theron Tindall

NAME OF YANK/VESSEL: Bthanol Fermentation Tank

TECHNICAL RECOMMENDATION OF TOFTEJORG TANK CLEANING EQUIPMENT
AND SYSTEMS

7134877837~ 303 843 2208+8 7

Fi T BPECIFICATIONS: 01) Tank Cleaning Machine (s)
A} NModel s Tz=75
B) Article number s+ 1206
' C) Norrle configuration : Two 13mm
D) Recommanded pressurs § machine this case 1 100 PBIG
‘ E) Recommended flow rate # machina this case : 130 GPM
‘ F) Maximum hozizontal jet length 103
' G) Effective hoxizontal jet length : 62
: H) Time to establish one complete cleaning pattern : 52 minutes
I) Number of cycles to establish one pattern : 4
' J) Time to eatablish one cycle : 13 minutes
K) Track width after pattern established & 58’ : 36"
I.) Axial RPN of machine + 0.85 .
Inlet connection on machine s 2" NPT(N) -
‘ ) Peripheral jet spead § 58’ 1 7.3 feat/second
Installation drawing number : DWG04d22
P) Quantity of machines per tank/vessal : 1
Q) Number cf vassels this caae 1 24
R) Total number of machines required this case r 24
o:" Installation Assembly
. A) Inatallation drawing number t DWGO422
'B) Quantity reguired : 24
@ C} Part number ¢ 5872
i SR
Date of printout: 031792
Time of printout: 15:57
l 2614 East Beltway Eight, Pasadena, Texas 77503 U.S.A,

Phune: (713) 487-7851, Telex: 362102 TOFTE HOU, Fax: (713) 487-7837
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INSTALLATION DRAWING [ oraumeto: owsec:

REVISION A
FIEORS APPLICATION: PROCESS o QTY: 24
CUSTOMER: UNITED ENGINEERS & CONSTRUCTORS, INC. TCQ #: 451 PROFILE #: 9128
DESCRIPTION: ETHANOL FERMENTER T-300 MARKET SEGMENT:; IL

%‘4

368" 80 DIA.

et - A0
K3
—
g
REF| MODEL | ARTICLENO.| QTY | PRESSURE FLOW e i T 8 ik tarced
A TZ-75 1208 1 100 PSIG 130 GPM Brown: TWT bee  : berese
B | INSTALLATION ASSEMBLY 1 S = Frojst o, NONE

@ TOFTEJORG, INC.
Tofte & Jorgensen

TR xumtTiR ey

]

Suwpieoa e
s Cam DI W N




TOFTEJORG

TOFTEJORG
Tank Cleaning Equipment Type TZ-75

The TOFTEJORG group has been developing, manufacturing and marketing
advanced tank cleaning equipment for more than 30 years to the marine industry.

Major benefits include an optimized operational economy,

reduced cleaning time and a minimal consumption of cleaning fluid and energy.

m TOFTEJORGA/S
P 0.Box 1149
Baldershg) 19

2635 Ishgj

Denmark

- P N e Rkl

One out of three tankers in operation is equipped with TOFTEJORG

tank cleaning machines.

m TOFTEJORG, Inc.

2614, East Beltway Eight
Pasadena.Texas 77503
USA.

. B i a bk ]

# TOFTEJORG GmbH
Lindenweg 2

2082 Tornesch
Germany

Lo I PN AN ATAS TTNST

m TOFTEJORG, Ltd.
Sanderum House
Oakley Road

Chinnor Oxon 0X9 4TW
England

Dhmns LALOAARATTY




TOFTEJORG

gapacity Diagram Cleaning Pattern
f

Nozzles i . .
5 US gom ozzles I mm A complete cleaning pattern consists of 4
| indivudial cycles. To comply with IMO prewash
A2XP15 requirements 1, 2 or 3 cycles can be selected,
// thus minimizing cleaning time and slops.
4 Wall Top/Bottom
. 2X914
" 4
. 2X913
" 4
2X¢12
/I 1st cycle. Light Wash.
2Xoll
l Y 2X®910

\ \ \;\\
N

2nd cycle. Moderate Wash.

%me
g T

\Y

3rd cycle. Heavy Wash.

l 25 50 75 | w00 |15 |1s0| 175 psi
® 1 2 3 4 5 6 7 8 9 10 U 12 13 14ba
| Iniet pressure
-7 ; 4th cycle. Heaviest Wash,
ﬂ Stainless Steel AIS| 316 L, PTFE, PVDF, Carbon Princioal di . .
-5 rincipal dimensions in mm
gh 13 kgs (28,7 Ib) portable model P
16 kgs (35,3 Ib) fixed model Fixed
: ixe
ﬂ Selfiubricating with the cleaning fluid TT
irkif®oressure 2-12 bar (30-174 psi) ©
[y}
ommended inlet pressure 5-10 bar (72-145 psi) ol ‘
b I S f‘
ir|in working temperature 95°C (203°F) - #5
ow Iéngth Between 22 and 36 meters {72 and 118 ft.) depending \J ‘
on machine configuration and pressure ‘ b 5
- 9226 @34
Ie.‘ue Between 3 and 12 minutes depending on machine 220
" configuration and pressure Portable
tallation Fixed or portable
ﬂ i thread 2 inch NPT or 2V inch ASA for portable installation ‘
ng ) ®127-PC98,5-4 X @ 11mm (0,43 inch) holes o
(V2]
nirin required passage 226 mm (8,90 inch) fixed model, 227 mm (8,94 inch) o~
portable model ‘ -
o
gulations The equipment fully complies with the IMO regulations ;
and the requirements of the classification soc'eties 8227 max. #342




TOFTEJORG

TOFTEJORG
Tank Cleaning Equipment Type TZ- 67

TOFTEJORG tank cleaning machines have been developed for

automatic cleaning of tanks and process vessels. They are used all over the

world in a wide variety of industries, optimalizing cleaning

efficiency, consumption of water and energy as well as safety for personnel
and environment.

m TOFTEJORGA/S

P 0.Box 1149

Baldershegj 19

2635 Ishgj

Denmark

Phone: +45 42528666
Telefax: +4542 527552
Telex: 31288 tofte dk

® TOFTEJORG, Inc.

2614, East Beltway Eight
Pasadena.Texas 77503
U.S.A.

Phone: (713} 487-7851
Telefax:  (713) 487-7937
Telex: 362102 tofte hou

B TOFTEJORG GmbH
Lindenweg 2

2082 Tornesch
Germany

Phone: +49412251376
Telefax: +494122 55808

B TOFTEJORG, Ltd.
Sanderum House
Oakley Road

Chinnor Oxon 0X9 4TW
England -

Phone: +44 84454171
Telefax: +44 844 54144
Telex: 837783 ajb g




ThunderJet by Toftejorg for automatic cleaning power

How to make your
tank and vessel
cleaning faster, less
costly and safe.

The Toftejorg
machines rotate
360° in the
horizontal and 360°
in the vertical planes.

The dual rotation of
the jets builds up
interwoven figure “8”
patterns for a clean
sweep of the surface.

Toftejorg automated cleaning equipment and
systems outperform all non-automated cleaning
methods. With the Toftejorg system, your processes
are up and running faster. And, the system saves
water and chemicals.

As a world leader in automated cleaning tech-
nology for over 35 years, Toftejorg will deliver:

B Reduced labor costs & hazards associated with
non-automated methods, yet better cleaning

quality

[ ] Improve productivity with faster turnarounds
and less contamination

] Unigue rotary jet machines that are superior to
static cleaning devices which can clog and
leave voids.

B Both fixed and portable applications that can
clean any size tank or vessel.

Call or write Toftejorg or your local representative
for a free cost/benefit analysis of your tank clean-
ing options

TOFTEJORG
North America Europe
Toftejorg, Inc. Toftejorg, A/S

2614 East Beltway Eight Box 1149 -
Pasadena, Texas 77503 Baldershgj 19

USA 2635 Ishgj. Denmark
Phone: (713) 487-7851  Phone: 45 42 52 86 66
fFax: (713) 487-7937 Fax: 45 42 52 75 52

kd




ThunderJet by Toftejorg for automatic cleaning power

Some of the world’s
best brews depend
onToftejorg.

in the horizontal and 360° in the
vertical planes.

The dual rotation of the jets builds up
interwoven figure “8" patterns for a
clean sweep of the surface.

A growing number of the world’s breweries are using Toftejorg automated

cleaning equipment and systems. And for good reason. Take advantage

of Toftejorg's on-site engineering analysis and proven benefits, including:

B An unmatched selection of machine designs that can be tailored to
your exact applications—from brew kegs up to large storage or
process vessels.

' B Unique design and customized positioning of Toftejorg equipment
' yields maximum cleaning efficiency with less water and chemical

consumption. )

B Savings of up to 50% in water, chemicals and time are not uncommon
with Toftejorg.

Call or write Toftejorg or your local representative for a free cost/benefit

analysis of your tank cleaning options

TOFTEJORG
North America Europe United Kingdom
Toftejorg, Inc. Toftejorg, A/S Toftejorg, Ltd.
2614 East Beltway Eight Box 1149 Sanderum House, Oakley Road
Pasadena. Texas 77503 Baldershej 19 Chinnor Oxon 0X9 4TW
USA 2635 Ishej. Denmark England
Phone: (713) 487-7851 Phone: 45 42528666 Phone: + 44 84454171
Fax: {713)487-7937 Fax: 4542527552 Fax: + 44 844 54144
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TECHNICAL DATA

Material

Stainiess steei AlS| 316L

Max. extended length

6.3m (20.7 ft.)

Height above connection flange

1,700 mm (67 inch)

Working pressure

Max. 12 bar (175 psi)

Max. pressure 16 bar (232 psi)
Temperature 95°C {203°F)
Mounting Flange

Min. deck opening

350 mm (13.78 inch)

Min internal diameter of
extension pipe

111,2 "

Options

Manual, hydraulic, electric and pneumatic local or

I\ LOND 16
2 @ DIN2501
315 325
-y d
~L~ ,ji;‘

Safe area
@18 power supply
@IS detector relav

@ Zener barrier
@IS relay
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TOFTEJORG

TOFTEJORG
Tank Cleaning Equipment Type TZ-89

TOFTEJORG tank cleaning machines have been developed for

automatic cleaning of tanks and process vessels. They are used all over the

world in a wide variety of industries, optimalizing cleaning

efficiency, consumption of water and energy as well as safety for personnel
and environment.

B TOFTEJORGA/S
P.0.Box 1149
Baldershgj 19

2635 Ishgj

Denmark

Phone: +454252 8666
Telefax: +45 42527552
Telex: 31288 tofte dk

® TOFTEJORG, Inc.

2614, East Beltway Eight
Pasadena. Texas 77503
USA.

Phone: (713) 487-7851
Telefax: (713) 487-7937
Telex: 362102 tofte hou

B TOFTEJORG GmbH
Lindenweg 2

2082 Tornesch
Germany

Phone: +494122 51376
Telefax: +49 4122 55808

B TOFTEJORG, Ltd.
Sanderum House
Oakley Road

Chinnor Oxon OX9 4TW
England

Phone: +44844 54171
Telefax: +44 844 5414¢
Teiex: 837789 ajb ¢
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Capacity Diagram Cleaning Pattern
! US gpm Nozzles in mm |
50 During the first cleaning cycle, a coarse pattern is laid :
out on the tank surface. During the following cycles, i
the pattern gradually becomes more dense until a full
pattern is reached after 8 cycles.
‘ FTT
Wall Top/Bottom
| 40 ,
F175
1 .
150
' 30 1st cycle. Light Wash.
4X08
! £125 /
£ -
3 4/
! E 25 "
= / 4xe7
L e F100 2X910 1
z v
20
4X86
l 2nd cycie. Moderate Wash.
L 75
15
' 50
10 V.
! 5 128 3rd cycle.
u 25 50 75 100 125 150 175 psi
A 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 bar
Iniet pressure
TZ-67 ath cycle. Heaviest Wash.
Material Stainless Steel AlSI 316 L, PTFE, PVDF, Carbon
| Weight 6,5 kgs (14,3 Ib) portable model Principal dimensions in mm
Lubricant Selflubricating with the cleaning fluid
I Working pressure 2-12 bar (30-174 psi)
' Recommended inlet pressure 3-8 bar (44-116 psi) ]
Maximum working temperature ~ 95°C (203°F) { ‘
Throw length Between 7 and 24 meters (23 and 79 ft.) depending o i ¢
i on machine configuration and pressure
Effective throw length ") Between 4 and 13 meters {13 and 43 ft.) depending £ T ——8 ®185
on machine configuration and pressure
l Cycle time Between 3 and 10 minutes dépending on machine |
h configuration and pressure l
Installation Portable 152
Standard thread 1Y% inch BSP or NPT for portable instaliation
Minimum required passage 185 mm (7,28 inch)

l *) Impact in center of jet 250 mm (9,84 inch) water column




42% less waste water
with the TOFTEJORG
Sani-Midget
tank cleaning device.

The TOFTEJORG Sani-Midget saves
water and chemicals compared
with a conventional sprayball.

B independent test proves that the TOFTEJORG
Sani-Midget tank cleaning device uses 42% less
water than a conventional sprayball, with no loss
in cleaning performance.

B The Sani-Midget is also self-cleaning, making it
applicable in the food and beverage industry as
well as all other industries with high sanitary
requirements.

B Other Sani-Midget advantages include shorter
cleaning time and reduced usage of cleaning
chemicals.

MW The Sani-Midget is available in both threaded
and clip-on versions for easy replacement of a
sprayball. It may also be welded to the inlet pipe.

B TOFTEJORG offers a complete line of tank
cleaning equipment, designed to match any type
and size of vessel.

Call or write TOFTEJORG or your local represen-
tative for a free copy of the Sani-Midget test
results, or a cost/benefit analysis for your tank
cleaning options.

TOFTEJORG
Toftejorg, Inc. Toftejorg A/S
2614 East Beltway Eight Box 1149 o
Pasadena, Texas 77503 Baldershoj 19
USA 2635 Ishoj, Denmark
Phone: (713) 487-7851 Phone: +45 42 52 86 66
Fax: (713) 487-7937 Fax: +4542 527552

Miller/Johnston, inc. TJ-4709 Food Processing




*) Impact in center of jet 250 mm (9,84 inch) water column

‘ ! TOFTEJORG
ey TN e ":I:'-"rf_! it e 2 M P
Capacity Diagram ) Cleaning Pattern
! A Usgom Nozzles in mm
4.0 l A complete cleaning pattern in a square
tank looks as illustrated below.
A% 04
! 3555 7
3'0 /
l -12,5
| _ s
"\’g 10,0 AN
I 2 20 Side pattern. Top and bottom pattern.
; z F75
€ 15 Principal dimensions in mm
3/4” BSP or 3/4* NPT
5.0
1,0 -
05 F 25
l 25 50 75 100 125 psi
’ 0 1 2 3 4 5 6 7 8 3 10 bar =2
' Inlet pressure
’ FLANGE
W <+ 140 ND 6 Din. 2501
o Do w140 mm
Do=110mm, 4 X 14
[ = =)
Qo T T
|
; u B
; TZ-89 8
=~
Material Stainless Steel AIS! 316 L, PTFE. PVDF, Viton g
Weight 7 kgs (15,4 Ib)
I Lubricant Selflubricating with the cleaning fluid |
i Working pressure 2-7 bar (30-100 psi)
Recommended inlet pressure 3-6 bar {43-87 psi) JdOT T §
I Maximum working temperature 90°C (194°F) Nl_
Throw length Between 4 and 7 meters (13 and 23 ft.) depending on
machine configuration and pressure
Effective throw length *) Between 212 and 4 meters (8 and 13 ft.) depending on
machine configuration and pressure
Cycle ime Between 8 and 16 minutes depending on machine
configuration and pressure
l Installation TZ-89 is designed for vertical installation, but can
operate horizontally or in any wanted angle position
Standard thread % inch BSP or NPT for fixed or portable installation
I Minimum required passage Recommended tank hoie 80 mm (3,15 inch)
i Flange 140 ND6, DIN 2501 of 2" ANSIB 16,5




TOFTEJORG

TOFTEJORG

Sani Midget and Sani Magnum

The Midgets and Magnums are specially designed sanitary rotating tank cleaning units, optimizing cleaning

| TOFTEJORGA/S
P0.Box 1149
Baldershej 19

2635 Ishej
Denmark

Phone: +4542528666
Telefax: +4542527552

Telex:

31288 tofte dk

efficiency, consumption of water, energy and detergents.

New Complete Sanitary Design:

® Fully welded assembly

® No thread connections {except for thread-models)

@ No sharp internal corners

@ Ball bearing and all gaps are flushed through for maximum biostability

@ New larger cleaner head for complete self cleaning - also of downpipe
(except 180° down version)

m TOFTEJORG, Inc. N TOFTEJORG GmbH M TOFTEJORG, Ltd.
Lindenweg 2 Sanderum House

2614, East Beltway Eight 2082 Tornesch - Dakley Road

Pasadena. Texas 77503 Germany Chinnor Oxon 0X9 4TW

U.S.A. England

Phone: (713) 487-7851 Phone: +49412251376 Phone: +4484454171

Telefax;  (713) 487-7937 Telefax: +494122 55808 Telefax: +44 84454144

Telex: 362102 tofte hou Telex: 837789 ajb g




l TOFTEJORG
e T e, L bl 4 o N ALy K, £ FE TN T A
“ Capacity Diagram Spray Angles
' Sani Midget
s m3/h USgpm meter*) feet
10 ‘ )
' 9
g 35 360° 4
*]
. i‘. o 12
730 ;io V]
6 ‘o o 3 e Wegtmg
A ]
25 / 180°D 2 |
Q 5 y g
g 20 / 2 |8 X
c
g 4 7/ <2 B
L i @ 6
15/ o
4y 4
l# .| 4 tttective Cleaning ) 180° Down
24 / 1 n Can also be installed in horizontal position or other
5 2‘ . angles.
1 N
25 50 Psi 0 25 50 Psi
' %1 2 3 4 S58a 0 1 2 3 4 5Ba Principal dimensions in mm:
| Inlet Pressure Iniet Pressure Sani Midget Sani Magnum
For Clip-on models flowrate is approx. 10% higher ™ 2 Jar e
*) Effective throw length varies depending on substance to be removed and cleaning procedure and agent. ’ lésp g apér BSP/NPT
. ]
. Sani Magnum
m3/h USgpm meter®) feet
25
¢ 360°
l 00 Kt o =]
w / 180°U = =
20 4
/' ’é
y. 12
75 / 18D et " {
ettin
15 - 3 10 Q g % *
* 5 | A = s
2 82531S0 o £
® / 2 5 N Clipon:  or9257US S #513 @
s 50 ® Effective Cleaning | & 3 % 9384 | ©
E 1 —f 7 22— o , 1 X
© E] = — - ) —
/' =} / \ Bl ) 1 1?5 gy P
j B H
/ 4 X UL
5 - 1 Y Y
m
. 25 50 i 25 50 Psi a2 -+ a
o 1 2 3 4 5Bar 0 1 2 3 4 5B -
i Iniet Pressure Inlet Pressure
For Clip-on models flowrate is approx. 109 higher ! |
*) Effective throw length varies depending on substance to be removed and cleaning procedure and agent. 4 e
‘ Sani Midget Sani Magnum
L Material Stainiess Steel: Stainless Steel: Weided
Housing: SAF 2205 (=~UNS 31803) Housing: SAF 2205 {=UNS 31803) on pipe:
Balls:  Hardened SS: Balis:  Hardened SS:
. Others  AISI3l6L Others  AISI 3161
Weight Thread and Clip-on: 0.30 kgs (0,66 ib)  Thread and Clip-on: 0.67 kgs (1,5 Ib) o
On pipe: 0,55/0,90 kgs On pipe: 0.97/1.52 kgs 8 —
121b/201b 211b/3.411b 3 g I
Lubricant Selflubricating with Seltlubmcating with 2 %
the cleaning fluid the cleaning fluid [ §
Working )
pressure 0,5-4 bar (7-58 psi) 0.5-4 bar (7-58 psi}
\ Recommended
. inlet pressure 2 bar (30 psi) 2 bar (30 psi)
Max. temperature 140°C (284°F) 140°C (284°F)




g TOFTEJORG, Inc.

l QUESTIONNAIRE FOR TANK CLEANING AND EQUIPMENT RECOMMENDATION

Date Received: TCQ Number: Last Update::
t:ornpany Comp. Profile No.
Address Contact Profile No.
l Contact:
; Position:
ity Telephone:
State/Province Telefax:
Code : Postal Code: Telex:
untry Market Segment:
Project No.:

SALES AND TECHNICAL RESPONSIBILITY

*eg'on
|

ealer/Representative:
ocation of the Dealer:

Dealer Salesman:

Comp. Profile No.:

Cont. Profile No.:

@ Toftejorg Salesman:

Salesman No.:

EQUIPMENT TO BE CLEANED

) Customer's name of the tank/vessel to be cleaned:

.B.) Dimensions and function of the tank or vessel in question (Attach drawing if possible):

.C.) Surfaces to be cleaned. Describe the composition of the tank/vessel surfaces:

D.) New construction or existing equipment:
t.) Quantity of tanks/vessels of this type to be considered:
F.) Do conditions require sanitary equipment:

IG.) What tank/vessel openings are available for the installation of Toftejorg equipment:

'-T) Is 100% cleanliness of the subject tank/vessel required (If no, what is acceptable):

'.) What percentage of shielded areas (areas that cannot be impinged upon by direct contact of the jet length) are

acceptable:

2614 East Beltway Eight, Pasadena, Texas 77503 U.S.A.
Phone: (713) 487-7851, Telex: 362102 TOFTE HOU, Fax: (713) 487-7937




g r—| TOFTEJORG, Inc.

PRESENT METHOD OF CLEANING

) @ PRESENT PRACTICE:

None: Manual: Flotation: Competitive Manufacturer:

‘ ' Comments:
)  FREQUENCY OF CLEANING:

) ‘ PRESENT CLEANING TIME:

) !‘ REASON FOR CLEANING

) achieve sterility : Prevent cross contamination :
pr'e heat transfer : Sludge/sediment removal

eparation for maintenance or inspection:

) rr'ents:

' FIXED OR PORTABLE APPLICATION:

DESIRED CLEANING TIME:

‘m':)f the material to be removed from the subject tank/vessel.

TYPE OF SOILAGE
Hydrocarbon Volatile/explosive — StickyNenacious
Chemical Hard/crusted Organic
Toxic Soft/soluble Inorganic

at is the material soluable in.

]
‘ BUDGET CONSIDERATIONS

alre the cost expectations/limitations:




' Page 3
E TOFTEJORG, Inc.
TOFTEJORG
! CURRENT OR AVAILABLE OPERATING PARAMETERS
I A) SUPPLY PRESSURE B.) CONVEYANT
B Ai) At Pump
'AZ.) At Current Cleaning Device

| ' C) FLOW RATE D.) CONVEYANT TEMPERATURE:
' C1) At Supply Pump

.02.) At Current Cleaning Device

E) TYPE OF VALVE
C3.) At Suction Side of Tank
F) STEAM INJECTION:
ADDITIONAL INFORMATION

Is a complete CIP system required:

g
:

FOR DEMONSTRATION PURPOSES ONLY

‘Should the demonstration of our products meet your requirements, will a purchase be made within 30 days of test
ltirmination? If no, give explanation: .

¥




1.
E TOFTEJORG, Inc.

TOFTEJORG

CUSTOMER'S EXPECTATIONS

D inbe your requirements of our equipment and your primary points of interest. What are your desired results?

TECHNICAL RECOMMENDATION OF EQUIPMENT AND COMMENTS

NFO RMATION OBTAINED BY: EVALUATION BY:




g TOFTEJORG, Inc.

TOFTEJORG

The Tollejorg
machines rotate
360" in the
norizontal and 360
n the vertical planes

February 14, 1992 - Friday

United Engineers & Constructors, Inc.
P. O. Box 5888

USA
Attention: Mr. Myron Schultz

The dual rotation of
the jets builds up
interwoven ligure “8”
> * . patterns for a clean
Reference: "Toftejorg Tank Cleaning Machines" sweep of the surface.

Dear Sir,

Thank you for responding to our advertisement in Chemical Processing magazine. We have enclosed a
literature packet which details some of our product line.  Within the packet is a "Tank Cleaning
Questionnaire” which presents various questions that enable us to best prescribe our most appropriate
device for your needs. Should you havea requirement, please complete the form and send to us in the most
convenient manner. Our engineering section will evaluate the application and forward to sales for an
immediate commercial proposal to your attention. Toftejorg offers the following services relative to our
products:

' Denver, Colorado 80217
I

| Installation Drawings
| On-Site Analysis of Cleaning Application
Cleaning Procedures
Engineering Assistance

Service Training of Personnel

Again, thank you for your interest in our products. If we can be of any assistance, please do not hesitate to
contact us.

RETRACTABLE
SYSTEM

Best regards,

' Cost Benefit Analysis

Troy R. Humphries ‘ i-.--'-u’::%"
Executive Vice President 1

13 O] Ly

CHEMICAL REACTOR

2614 East Beltway Eight, Pasadena, Texas 77503 U.S.A.
Phone: (713) 487-7851, Telex: 362102 TOFTE HOU, Fax: (713) 487-7937




TOFTEJORG, Inc.

TOFTEJORG

TOFTEJORG COMPANIES

Presents

The

RETRACTASYSTEM

2614 East Beltway Eight, Pasadena, Texas 77503 U.S.A.
Phone: (713) 487-7851, Telex: 362102 TOFTE HOU, Fax: (713) 487-7937
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TOFTEJORG

"TOFTEJORG
Retractable System

Semi or Fully Automatic Retractable Tank Cleaning System.
Independant cleaning at various levels in a closed atmosphere and under all weather conditions.

® Tank cleaning can be carried out by the operator on duty from a remote location.
® Programmable to uniform cleaning procedures for all applications.

@ Ease of maintenance, due to accessibility.

® Portable equipment can be reduced or eliminated due to flexibility of the system.

m TOFTEJORGA/S | TOFTEJORG,Inc. B TOFTEJORG GmbH B TOFTEJORG, Ltd. -

P 0.Box 1149 2614, East Beltway Eight Lindenweg 2 Sanderum House
Baldershgj 19 Pasadena. Texas 77503 2082 Tornesch Oakiey Road

2635 Ishgj US.A. Germany Chinnor Oxon OX9 4TW
Denmark ) England

Phone: +4542528666 Phone;  (713)487-7851 Phone: +49412251376 Phone: +44 84454171
Tat-fars AR AN RN TERD Tolefay:  (713V4R7-7937 Telefax: +494122 55808 Telefax; +44 84454144




RETRACTASYSTEM

Page 1

TOFTEJORG has developed a retractable and withdrawable tank cleaning system to replace
systems with fixed extension pipes and/or swingarm systems, considering the facts that:

. fixed tank cleaning machines are unfit to be submerged in certain cargoes,
. the use of portable tank cleaning machines requires manpower,
. the environment and the risk of explosion is not properly considered with the portable

tank cleaning machines,

. the existing retractable swingarm systems are difficult to clean and do not ensure that
the tank cleaning machines are fully withdrawn from the tank,

. no automatic retractable and withdrawable tank cleaning machines is on the market,
and
. IMO requires prewash with closed tanks.

The following design criteria have been considered in connection with the development of the
TOFTEJORG retractable tank cleaning machine system:

General Design Criteria

- Fully retractable and withdrawable tank cleaning machine
- Easy to handle
- Easy to repair
- Prepared for automatic lowering and hoisting
- Few spare parts
- Prepared for remote control
- Adjustable
- Compact unit for mounting on a deck flange
- Self draining and self cleaning
- Seawater and chemical resistant towards ordinary used chemicals for cleaning
- Vibration resistant
- Able to function under an inclination of 20° - 0° - 20°
- Secured against falling down
- Simple and strong
- Disassembly with cargo still in tank
- Sealing off from the tank
- With build-in drive unit and extension indicator

|
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RETRACTASYSTEM

Page 2

Tank Types and Sizes

The system is suited for the following tank types and sizes:

Marine tanks : Tanks from 100 - 30.000 m?
Marine bulks : Cargo holds from 30.000 m?
Industry : Tanks from 25 - 5.000 m?

Technical Data

Min. internal diameter of retractable extension pipe 112"
Max. internal diameter of retractable extension pipe 2"
Max. pressure : PN 16

Working pressure : Max. 10 bar

Max. height above deck : 1700 mm

Material : Stainless Steel AlSI 316

Machine mounting : Flange

The height above deck must be of max. 1,700 mm for an extension length of approx. 8.5
m. Shorter extension length can result in lower height above deck. The height 1,700 mm
above deck is chosen as most hatch coamings on OBO carriers have a height above 1,700
mm.

The diameter of the pipe above deck is corresponding to a deck opening of approx. 310
mm.

Life

Spare parts : 15 years

Wear parts : 2,000 working hours
Class

IMO/DNV/ABS

Can be delivered in conformity with requirements of other classification societies.
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This drawing is the property of TOFTEJORG and must not be copied, handed
or otherwise dispatched to any third party without our written permission.
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The Toftejorg "Retractasystem" is a revolutionary design which employs various models of
Toftejorg Tank Cleaning Machines and enhances their performance by allowing the extension
and retraction of the cleaning head. The foliowing benefits are accomplished:

. The Tank Cleaning Machine Is Not Subjected To Undesirable

Conditions
. Maintenance Can Be Performed Outside The Host Tank, Vessel, Reactor, Etc.
. The Seal Upon The Host Tank, Vessel, Reactor, Etc. is Uncompromised
. Personnel Is Not Subjected To Potentially Dangerous Atmospheres

Environmental Conditions Are Less Likely To Be Subjected To
Hazardous Material

Call or write for additional information and technical analysis of your
application.

Toftejorg, Inc. Toftejorg A/S
2614 East Beltway Eight Baldershoj 19
Pasadena, Texas 77503 Box 1149
U.S.A. DK-2635 Ishoj Denmark
Phone: (713) 487-7851 Phone: 45425286 66
Fax: (713) 487-7937 Fax: 45 4252 75 52
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Advanced Ideas In Cleaning

Febfuary 10, 1992

Mr. Myron Schultz

United Engineers & Constructors, Inc.
P.0O. Box 5888

Denver, CO 80217

Dear Mr. Schultz: §

Thank you for requesting information about Chemdet tank and
vessel washers. Your interest in our products is greatly
appreciated.

The enclosed literature describes the majority of our many models
of washers, ranging from the mighty Fury Model 600, with a high-
impingement cleaning radius of up to 66 feet, to the little
Turbodisc 75/360, designed specifically to easily fit through the ]
standard two-inch bunghole of a barrel or S55-gallon drum. For |
permanent clean—-in-place (CIP) installations regquiring the
highest sanitary standards, we offer the S—-Turbodisc rotating
disc washers. These units comply with 3-A, USDA and FDA ]
specifications. Other specialty tank washers include two Fury
models designed specifically to direct their powerful jets
upwards or downwards only in a 180 degree spray pattern. They
are ideal for concentrated washing in one area of a tank or for
open-top vessel cleaning.

We maintain a well-stocked equipment and parts inventory and our
service department is fully qualified to recondition or offer
technical assistance for the equipment we sell.

Based on our conversation, the Fury 600 Mark IV with 12mm nozzles
is the tank washer model best suited for your current project.
Please let me know if you have any questions or if additional
information would be helpful. We would welcome an opportunity to
work with you.

Sincérely,

CHEMDET, INC.
W%—/

Phillip M. Joachim

President

PMJ:1lrs
Enclosures

Chemdet, Inc. + 50 Sintsink Drive East » Port Washington, NY 11050 » 516-883-1510 « 800-645-1510
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TANKWASHERS

The FURY line of Tankwashers is the best solution
to your most difficult tank cleaning problems. FURYs
are exceptionally powerful and efficient, yet simple
and reliable. Built to clean the most difficult chemi-
cal residues from the interiors of tank trucks, tank
cars, reactor kettles, process and storage vessels,
the FURY’s unique design also makes it the ideal
choice for cleaning beer, wine, soft drink and other
food grade tanks.

Constructed of stainless steel, FURY Tankwashers
will withstand today’s aggressive cleaning solutions,
yet FURYs use absolutely NO OIL OR GREASE ...
the cleaning fluid is the only lubrication necessary.

The FURY is self-powered by the cleaning fluid pass-
ing through it. The jet nozzles reciprocate vertically,
with an indexed horizontal turning for complete 360°
coverage of the vessel interior. Unlike most other
tank washers, the FURY is not dependent on highin-
ternal flow rates and pressures. The FURY’s speed
of operation and cycle time can be fine tuned for max-
imum cleaning efficiency in minutes, regardless of
the flow rate or pressure.

The FURY was designed with low maintenance
costs in mind. Its steady piston drive eliminates the
high speed gears, excessive wear and expensive
parts replacement associated with turbine machines.
FURY tankwashers are simple, reliable and inex-
pensive to maintain.

Because FURYs are lightweight, they can easily be
moved from tank to tank or they can be mounted per-
manently for C.I.P. applications.

KEY FEATURES of the FURY Tankwasher

» Powerful and Efficient

« Simple and Reliable

* Unique Design

* No Oil or Grease Lubncatlon. ,
- Lightweight | .
« Low Maintenance Cost

» Self-powered - R

. Stamless Steel Constructlon

©Chemdel Inc. 1986

~==Z

Model 400
Mark IV

For Pressures
40 to 180 psi

SPECIFICATIONS:
Cleaning radius 16to 27 #.
Flowrate 5to 45 gpm

Nozzles

Overall length
Operating temperature
Min. opening reqd

MATERIALS:

Stainless Steel Type 304 & 440C

25% carbon filled
Nitrile

PERFORMANCE DATA

Nozzle Size Pressure Flowrate
INCH PSI GPM

Cleaning Radius

40 50
60 57
80 6.5
100 73
120 8.0
140 8.6

40 106
60 13.0
80 150
100 16.8
120 18.4
140 199

40 21.2
60 26.0
80 30.0
100 33.6
120 36.8
397

40 221
60 271
80 31.3
2 x 51¢" 100 350
383




Mark IV .
For Pressures .
40 to 260 psi
o
SPECIFICATIONS: ‘
Cleaning radiUs .......ooovereevirinenirrienenes 28 to 66 ft.
FIOWFAE oevcriinnranniennernsricesionsaanrsesaees 34 to0 194 gpm
WEIGNT . .eeinniiimieenenee s 22 Ib.
NOZZIEBS oeiieiiuiereenariie et 8, 10 & 12mm
(T =, TP ORI PR VRINI P PEIPPIPIPRP 11"
Overall Iength ...t 15%4"
Operaling 1emperature .............ccveenieeinnin 248°F. max.
Min. opening regd .. ... 10" dia.
MATERIALS: ,
Stainless Steel . ...... ... .l Type 304 & 440C
ToflON ..o 25% carbon filled
O-RINGS ..o i Nitrile
PERFORMANCE DATA
Nozzle Size Pressure Flowrate Cleaning Radius
MM PSI GPM FEET
C,‘ 40 34 28
» 80 a8 31
re 120 58 33
2 x 8 MM 160 67 34
200 75 35
240 83 35
o\ 40 53 34
fg\)‘ 80 75 40
& 120 88 40
2 x 10 MM 160 102 38
200 115 36
240 120 32
AV 40 76 41
80 107 55
‘ 120 131 59
2 x 12 MM 160 152 63
200 169 65
240 186 66
NOTE

Standard length nozzles available in 8 MM & 10 MM.
Extended range nozzies available in 10 MM & 12 MM.

vvvvvv

Model 610

Mark IV
For Pressures
10 to 80 psi
SPECIFICATIONS:
Cleaning radius ........c.oooviimiiriiiiir i 16 to 55 ft.
FIOWTAE . ooiiiiiiiienriineeieciiniarerenneneeeess 17 to 107 gpm
WEIGHT . oeeiniiiiiii e 26 ib.
NOZZIES onrerereeeieii i re s e iaernaes 8, 10 & 12mm
131 ST PP 114"
Overall length ..o 16"
Operating temperature ...........cooooinninnnnnnn. 248°F. max.
Min.openingregd ... ... 10" dia.
MATERIALS:
Stainless Steel ......... .. ... . . Type 304 & 440C
Teflon ... . 25% carbon filled
O-RiINGS .+ o vvi i i Nitrile
PERFORMANCE DATA
Nozzle Size Pressure Flowrate Cleaning Radius
MM PSi GPM FEET
10 17 16+
20 24 20
2 x 8 MM 40 34 28
60 4 32
80 48 a3
10 26 18
20 37 24
2 x 10 MM 40 53 34
60 65 39
80 75 40
NOTE:

Standard length nozzles available in 8 MM & 10 MM.
Extended range nozzies available in 10 MM & 12 MM.

ALSO AVAILABLE (Not Shown):

FURY Model 500 & FURY Model 700
Open Tank Tankwashers

For further information please contact
our Sales Department.




A 44 et
Model 600 il
Mark IV ‘

For Pressures
40 to 260 psi Ll
SPECIFICATIONS: ‘
Cleaning radius ...........ccoviiiiiiiii e, 28to 66 ft.
Flowrate ........ccoooviiiiiiiiiiiiiiiiin e, 34 to 194 gpm
Weight e 22 b.
NOZZIES ...ovieiiiii i 8, 10 & 12mm
0] 1=] G O TPPNt 112"
Overalllength ... 15%"
Operating temperature ...........c.oovveivinieineinn. 248°F. max.
Min.openingreqd ........... .. ... . ... ... 10" dia.
MATERIALS:
Stainless Steel ............ ... ... .. Type 304 & 440C
Teflon ....... ... ... ool 25% carbon filled
O-RINgs ... .. Nitrile
PERFORMANCE DATA
Nozzle Size Pressure Flowrate Cleaning Radius
MM PSi GPM FEET
N 40 34 28
3? 80 48 31
e 120 58 33
2 x 8 MM 160 67 34
200 75 35
240 83 35
N 40 53 34
o) 80 75 40
s 120 88 40
2 x 10 MM 160 102 38
200 115 36
240 120 32
v 40 76 41
Q0 80 107 55
fe 120 131 59
2 x 12 MM 160 152 63
200 169 65
240 186 66
NOTE:

Standard length nozzles available in 8 MM & 10 MM.
Extended range nozzies available in 10 MM & 12 MM.

e

"
Model 610
Mark IV

For Pressures
10 to 80 psi .

SPECIFICATIONS:
Cleaning radius .........c.ooovoviiiiinieinii, 1610 55 ft.
Flowrate ......ooooiiiiiiiiiii e 17 to 107 gpm
Weight ..o 26 1b.
NOZZIES ..o 8,10 & 12mm
B Lo 112"
Overalllength ..o 16"
Operating temperature ..........coccoveiinn. 248°F. max.
Min.openingreqd ..... ... ... ... 10" dia.
MATERIALS:
Stainless Steel .. ......... ... o0 Type 304 & 440C
Teflon .. ... 25% carbon filled
O-RiNGS . .v i s Nitrile
PERFORMANCE DATA
Nozzle Size Pressure Flowrate Cleaning Radius
MM PSI GPM . FEET
10 17 16+
20 24 20
2 x 8 MM 40 34 28
60 41 32
80 48 33
10 26 18
20 37 24
2 x 10 MM 40 53 34
60 65 39
80 75 40
NOTE:

Standard iength nozzles available in 8 MM & 10 MM.
Extended range nozzles available in 10 MM & 12 MM.

ALSO AVAILABLE (Not Shown):

FURY Model 500 & FURY Model 700
Open Tank Tankwashers

For further information please contact
our Sales Department.
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Open Top Tankwasher

TO CLEAN IN ONE DIRECTION ONLY f

il
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Advanced Ideas In Cleaning
Chemdaet, Inc. « 50 Sintsink Drive East, Port Washington, NY 11050 - Toll Free 1-800-645-1510, In New York 516-883-1510

' Often it is necessary to clean only one part of the - l f».
‘ tank such as a scumline, or if the tank has no top, to l / fi
clean downwards only. Special Fury units have ~ olo 5:
been developed to do this; they clean where needed [ oo j
and jetting is not wasted. Fermenting vessels in . I
breweries are often open-topped. A single Fury e = __,L =@ Tk J py ,,:
' mounted in the center of the tank will concentrate A ‘~ — f. 1
~ the jets on the yeast line and below. - —1
» Two Fury models are available of this type; the Fury L off P »
500 with four nozzles, the Fury 700 with two. s | } e
N | St
80° . 'h 11 ‘;
~ - %
Olo g
i : Q x
>|[> 's
‘ ol g
l 212 .
i |l
' Mount the Fury rigidly in the tank. I }
The reaction from the jet will 1L |
move it from side to side. It cannot l
l . be suspended on a hose. ] ,
]
| |
l Nozzle Size Pressure Flow Rate Jet Radius
’ Model
in nm psi bar gpm 1/min ft L]
. |
‘ ' 44y 3 21 79 17 5
- 4x3/16 | 4x4.8 73 5 27 102 20 6
102 7 32 121 21 6.5
" FURY 131 9 36 137 23 7
. N— 500 44 3 3 122 20 6
4x1/4 Uxb. b 73 5 42 157 23 7
102 7 49 186 25 | 7.5
l 131° 9 56 21 26 8
4 | 3 34 127 26 ]
2x5/16 | 2x8 73 5 43 164 28 | 8.5
102 7 51 193 30 9
“ FURY 131 9 58 219 33 10
‘ 700 44 3 se 198 AN 9.5
2x25/64| 2x10 73 5 67 235 33 10
102 7 80 302 3% 11
131 9 91 343 39 12
. FURY 500 — 1inch x 11T¥ANPT FURY 700 — 1%2inch x 11% NPT
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!The TURBODISC is a scientifically-designed, self-operating cleaning device

that provides a powerful dense spray to thoroughly clean your tank interiors,
including all surfaces on the inlet tube above the cleaning head.

CORROSION FREE
Made of high grade stainless steel, the TURBODISC is virtually corrosion
free, so it can be used with a wide variety of chemicals and detergents at

temperatures up to 248° F.
' SIMPLE DESIGN

1C
s ROTATING DISC

SUPER TANK CLEANING AT (
LOW PRESSURES AND LOW FLOW RATES

With only one moving part, little or no maintenance is required. No small
holes to block ... .the minimum orifice size is 1/8 inch.

. OIL-FREE OPERATION
No grease or ol lubrication is used. The cleaning fluid passing through the
TURBODISC is the only lubrication necessary . . . ideal for the food and
™ beverage industries.

~ ECONOMY & EFFICIENCY
@i Low flow rates and reduced cleaning times are made possible by the con-
tinuous dense spray pattern created by the unique rotating disc design. The
@ benefits are savings in time, energy, water consumption and disposable
effluent.
. TURBODISCs are available in two sizes and two spray patterns with a
choice of threaded or butt weld connections. They can be mounted in any
i® position to suit your application.

TURBODISC MODEL 100 MODEL 150
Inlet Connection 1" 142" {
Disc Diameter o 2%
Maximum Temperature 248°F. ‘
Stainless Stee! Type 304
Bearing Sleeve Teflon 25% carbon filled Circulating liquid
. washes all
MODELS 100/180° & 100/360° MODELS 150/180° & 150/360° '"‘e::fs'
p
Pressure Flowrate Radius Pressure Flowrate Radius
PSI GPM FT PSI GPM FT
Derived

20 245 9 20 37.3 12 curve for

30 278 10 30 46.0 13 even spray !

40 328 9 40 53.0 12 distribution }

50 346 8 50 60.2 1"

60 37.3 7 60 63.6 10

’

<« TURBO 180° toncentrates a dense
spray above the Turbodisc unit in
hard-to-clean areas.

17
\ll//, ’
O.L

\]

-
/! Simplé
/' / Teflon
TURBO 360° dispenses a dense all- J e sleeve
around spray for complete coverage. et 4 bearing Hydraulic pressure
balance for iong
bearing lite

- O e R R

e s

CHEMDET, Inc.

50 Sintsink Drive East
Port Washington, N.Y. 11050 :
Toll-Free Tel. 800-645-1570; In New York 516-883-1510 Printed U.S.A.
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EFFICIENTeECONOMICALeRELIABLE

TAL TANK CLEANING

CHEMDET TANK WASHERS FOR 100% VESSEL CLEANING e A COMPLETE RANGE FOR LARGE OR SMALL, OPEN OR CLOSED VESSELS

®URBODISC

he Turbodisc tank washers from Chemdet
resent the highest level of cleaning
technology available today. They are
giustry's first choice to replace outdated or

effective cleaning and sanitation
uipment.
Turbodisc tank washers are designed to-
loduce a dense all-around spray pattern
fd to operate at fow pressures. Because
Turbodiscs clean the entire tank interior at
ce, they clean more quickly and therefore
be less liquid than competitive tank washers
“with the same flow rate. They are available in
180° spray pattern for concentrated
gmning in one area of a tank or in a 360°
ttern for all-around coverage.

ANITARY 'S'
URBODISG -

Chemdet's sanitary S-Turbodisc is
especially designed for CIP tank cleaning
ﬂplications in the food, dairy, beverage,

smetic, pharmaceutical and similar
dustries. Made of stainless steel and
approved plastic, the S-Turbodisc has only
.ur parts held together with a single clip
aking cleaning or inspection simple and
easy. This tank washer conforms to
plicable FDA, USDA and 3A sanitary
andards for materials in contact with foods,
“pharmaceuticals and dairy products.
The S-Turbodisc Mode! 100-S
')erates at pressures from 20 10 60
St with a cleaning radius of 7 to 10
feet. The 150-S operates at the same
essure with a cleaning radius of
to 13 feet.

FURY

Chemdet's Fury line of
tank washers is the best
solution to your most
difficult tank cleaning
problems. Fury models
provide a high impact,
concentrated rotating spray
and are our most powerful
units. They are primarily
used for cleaning larger
tanks and heavy, difficult
to clean soils.

Constructed of stainless
steel, Fury fank washers
will withstand today's

aggressive cleaning solutions, yet Fury washers use
absolutely no oil or grease. Unlike most other tank
washers, the Fury is not dependent on high internal

flow rates and pressures. The Fury's speed of
operation and cycle time can be fine tuned for

maximum cleaning efficiency in minutes, regardless of

the flow rate or pressure.

ROTABALL

The ROTABALL's powerful
jets and multipie cleaning
patterns make it the ideal
tank washer for cleaning
applications requiring more
impingement than a Turbo-
disc, but iess than a Fury.
The ROTABALL is self-
operating. The flow of the
cleaning fluid rotates the
head at a steady pace to

ensure maximum impact.
The speed of rotation is positively governed by a

simple drive device using no gears. The ROTABALL is

! _ available in three spray head designs.

turther information on these or any other
‘ Chemdet

mdet product, contact yeur local Chemdet
— Advanced Ideas In Cleaning . : |

sales representative or call Chemdet, Inc.
| ¥
50 Simtsink Drive East, Port Washington, NY 11050
v 516-883-1510 In New York
1-800-645-1510 Tol! Free

I

Free, 1-800-645-1510
New York, 516-883-1510
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FURY TANKWASHER PRICE LIST

FURY 400 MK IV TANKWASHER % ...cevevnnss cersuraeees esssacsesssssesss 2050.00
1" Inlet, 2 Nozzles, Stainless Steel Construction
Standard Nozzle Sizes: 1/B", 3/16", 1/4", 5/1&"

# Price with Kalrez o-rings (installed) ....vvivirennnorsnnneeenensss 22795.00

FURY 400 MK V TANKWASHER ** .......... thretistarnsasssersasensnsssnes 2290.00 T
1" Inlet, 4 Nozzles, Stainless Steel Construction . g
Standard Nozzle Sizes: 1/8", 3/16", 1/4", 5/16" i

*% Price with Kalrez o-rings (installed) ......civevvnnnnens eesesnsne 24735.00 :

FURY S00 MK V OPEN-TOP TANKWASHER *%% . ......ccvevee eeressensensssens 2290.00 i
1" Inlet, 4 Nozzles, Stainless Steel Construction
Standard Nozzle Sizes: 1/8", 3/16", 1/4", 5/16" %

#%% Price with Kalrez o-rings (installed) .....iicviveevecneeccaeness 2475.00

FURY 600 MK IV TANKWASHER *%¥%% .. ..vueresveecsvssennssesvcssnensssess 3150,00
1-1/2" Inlet, 2 Nozzles, Stainless Steel Construction
Standard Nozzle Sizes: 8 MM, 10 MM, 12 MM

#%#% Price with Kalrez o-rings (installed) .......cccuvevevecceccaaass 4350.00

FURY 605 MK IV TANK”ASHER YR R R R R T T Ty TR Y EEEERERN OHREQUESt
1-1/2" Inlet, 3 Nozzles, Stainless Steel Construction
Standard Nozzle Sizes: 8 MM, 10 MM, 12 MM

FURY 610 MK V TANKWASHER ..covevevens cereenns ceveens ceesesssnssess On Request
1-1/2" Inlet, @ Nozzles, Stainless Steel Construction ‘
Standard Nozzle Sizes: B MM, 10 MM, 12 MM

FURY 700 MK IV OPEN-TOP TANKWASHER ..vvvevrenssrevssascssssnsannnssas 3650.00 s
1-1/2" Inlet, 2 Nozzlesy Stainless Steel Construction
Standard Nozzle Sizes: 8 MM, 10 MM, 12 MM

Prices subject to change without notice

Chemdet reserves the right to correct any typographical errors
F.0.B. Port Washington, NY ;
Effective 3/15/91 §

All prices in U.S. Dollars %

CHEMDEYT INC. — S0 SINTEHINK DRIVE E -~ PORT WASHINGTON, NY 110530 — 3514/883-13510

4§
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ROTABALL TANK WASHER PRICE LIST

1-1/2" STANDARD ROTABALL ottt ittetennnesennensssoenanssnensssssass 655,00
Model 1-1/2 SC - Top Entry - 1/2" Threaded Inlet
Model 1-1/2 SD - Base Entry - 1/2" Threaded Inlet
Model 1-1/2 S6 - Open Top - 1/2" Threaded Inlet

a" STANDARD RDTABALL L L I I I T N N R S R R R RN R 810-00

Model 2 SC - Top Entry - 3/4" Threaded Inlet
Model 2 SD - Base Entry - 3/4" Threaded Inlet
Model 2 SG - Open Top - 3/4" Threaded Inlet

MODEL @SL SLOTTED HEAD ROTABALL t.ivveviivinrensransenssasssnnasrasnas B15.00

2" EXTENDED THROW ROTABALL .vuiiiiiiiiineinensncossocasnannannnssss 965.00

Model 2 XC - Top Entry - 3/4" Threaded Inlet
Model 2 XD - Base Entry - 3/4" Threaded Inlet
Model 2 XG - Open Top - 3/4" Threaded Inlet

3" STANDARD RDTABALL L R R O R S S R R N SN N N 1235.00

Model 3 SC - Top Entry - 1-1/2" Threaded Inlet
Model 3 SD - Base Entry - 1-1/2" Threaded Inlet
Model 3 SG - Open Top - 1-1/2" Threaded Inlet

3" EXTENDED THROW ROTABALL e uvrieniriesiinerennnncescnnacssssenenas 1325.00

Model 3 XC - Top Entry = 1-1/2" Threaded Inlet
Model 3 XD - Base Entry - 1-1/2" Threaded Inlet
Model 3 XG - Open Top - 1-1/2" Threaded Inlet

All prices in U.S5. Dollars

Prices subject to change without notice

Chemdet reserves the right to correct any typographical errors
F.0.B. Port Washington, NY

Effective 1/15/92

CHEMDET INC. — 50 SINTSINK DR. E -~ PORT WABHINGTON, NY 110350 - S1&4/883-1510
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THICK-WALL SPRAY BALL PRICE LIST

1—1/2'. THICK.—HALL SPRAY BALL lllllllllllllll [ I I IR I I I B I I I I AN L R B Y Y | 175-00

Part #2340 - 3/B" Thread ~ 646 Holes - All Over Pattern (Ref. 7313)
Part #2341 - Pin Fitting - 66 Holes - All Over Pattern (Ref. 7221)

2" THICK—NALL SPRAY BALL LA A I N N N N R N @ 8 B BB E N SE SN R EESIOO

Part #2350 - Pin Fitting - 67 Holes
Part #2351 - Pin Fitting - &7 Holes Top Pattern (Ref. &942)
Part #2352 - 3/4" Thread 67 Holes All Over Pattern (Ref. 6951)
Part #2353 - 3/4" Thread 63 Holes - Top Pattern (Ref. 6708)

All Over Pattern (Ref. 6957)

2-1/2" THICK-WALL SPRAY BALL .....iveiiiiiniiiviroronsvoasanssassassa 300,00

f

Part #2361 - Pin Fitting - 100 Holes
Part #2362 ~ Pin Fitting 101 Holes
Part #2363 ~- 3/4" Thread - 101 Holes
Part #2365 - 3/4" Thread 101 Holes

Top Pattern (Ref. 6928)
All Over Pattern (Ref. 6941)
All Over Pattern (Ref. 6958)
Top Pattern (Ref. 6907)

3" THICK-NALL SPRAY BALL LA A A R R A IR A B AR S I R R R N A IR A B B I B I A Y ] 325-00

Part #2372 - Pin Fitting - 151 Holes - All Over Pattern (Ref. &950)

Part #2373 - Pin Fitting - 151 Holes - Top Pattern (Ref. 7016) }
Part #2374 - 3/4" Thread - 151 Holes - All Over Pattern (Ref. 7329) 5
Part #2375 - 3/4" Thread - 151 Holes - Top Pattern (Ref. 6908)

Part #2376 - 1" Thread - 151 Holes - All Over Pattern (Ref. 7329)

All prices in U.S. Dollars

Prices subject to change without notice

Chemdet reserves the right to correct any typographical errors

F.0.B. Port Washington, NY |
Effective 1/15/92

CHEMDET INC. ~ S0 SINTB8INK DR. E -~ PORT WABHINGTON, NY 11050 — S14/883-1%5310 |
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TURBODISC TANKWASHER PRICE LIST

BEARING BTYLE

TURBODISC 100 (Special Order Item) ....... treressverssssasnsessaes On Request
1" Threaded Inlet, 2-1/4" 0D Disc, 304 SS With 440C S5 Bearings

TURBODISC 150 (Special Order Item) .........cvvviversnnnesssassses On Request
1-1/2" Threaded Inlet, 2-3/4" OD Disc, 304 S5 With 440C S5 Bearings

ANITARY STYLE

TURBODISC 100'9 DR R R N R R N R Y E R R ) 230-00
1" 0D Tube Inlet, 2-1/2" 0D Disc, 316 S5 & Kynar

TURBODISC 150"5 R N N N A N N N N R R R R N e 285-00
1-1/2" 0D Tube Inlet, 3-1/4" OD Disc, 316 S5 & Kynar

SLEEVE STYLE

TURBODISC 28/360 LI B I I BB I BN B BN BN AL TN B B BN Y N B B N R I T IR B I N N YA TR R T N BT N B R B N R B RE BN N W 285.00
1/4" Threaded Inlet (Male), 1.10"/28mm OD Disc, 316 S5 & PTFE
TURBODISC 28/360 WITH PROTECTIVE CABGE .ivverevceccnsscsesanvosasennanses 970.00

TURBODISC 75/360 LR R B B IR B B B I Y I AN R L B B BN B BN BN B B R BN 3N BN N N RN R A N RN R R R N I R N RN N R B B ) 320.00
3/4" Threaded Inlet, 1-1/2" OD Disc, 304 SS & PTFE
TURBODISC 75/360~316 (Special Order Item - Type 314 S5) ...vievunvsese.s 365.00

TURBUDISC 100/180 S B B E BTSN E RSOSSN RSN A ASS SN AN AR ST PEASEE NN 320.00
1" Threaded Inlet, 2" 0D Disc, 304 SS & PTFE
TURBODISC 100/1B0-316 (Special Order Item - Type 316 S5) ....vevcunve.. 370.00

TURBDDISC 100/360 ® 40 S NN DEEED SN S E SN SN RSSO S S B A DS NS SSEs s EESED 320.00
1" Threaded Inlet, 2" 0D Disc, 304 S5 & PTFE
TURBODISC 100/360-316 (Special Order Item — Type 316 55) .....cceve0a.. 370.00

TURBODISC 150/180 4 B R PSS SRS E SO RS RS AE PPN E NS S NE PP DTS RN SRR RSP RN 400'00
1~1/2" Threaded Inlet, 2-3/4" 0D Disc, 304 SS & PTFE
TURBODISC 150/180-316 (Special Order Item - Type 3186 S8) ..ivvennansaas. 475,00

TURBODISC 150/360 L B IR B B R B B B B R AN A R B Y B AR B BE BN BN R RN BN RN N NE RE BN RN RN RN RN RN R NN N N IR B R R BN R R N l’oo.oo
1-1/2" Threaded Inlet, 2-3/4" OD Disc, 304 SS & PTFE
TURBODISC 150/360"316 (Special Drder Item - Type 316 SS) LI RN A SR SR A "75.00

All prices in U.S. Dollars

Prices subject to change without notice

Chemdet reserves the right to correct any typographical errors
F.0.B. Port Washington, NY

Effective 1/15/92

CHEMDET INC. - 530 SINTSINK DRIVE E - PORT WASHINGTON, NY 11050 — $316/8003-1%10
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Spraying Systems Co.

March 18, 1992

Mr. Myron Schultz

United Engineers & Constructors

P.O. Box 5888

Denver, CO 80217

Re: Ethanol Plant Project, tank washing
Dear Myron:

Per our conversation of this morning we are pleased to quote the
following:

Spraying Systems Co. quotation #7499+2

uantit Part Number Price Each Deliver
Quantity Part Number Price Each Delivery

1 23445-290An-6-2 $5473.07 10-12 weeks
20 23445-290A-6-2 $3697.80 10~-12 weeks
140 23445-290A-6-2 $3601.24 10-12 weeks

Prices on the above special items are valid for 60 days. }

The following item, the AA190A-6 (for possible use in a scaled down
pilot project), is a standard item and carries standard pricing:

Part Number Price each in lots of E
1 2~5 6-11 |
AA190A-6 $2272.73 2026.34 1895.53 g

Pricing on this standard tank wash unit will hold firm at least through
1992.

Our terms are net 30 days. As I mentioned, terms may be modified on a 3
special basis to facilitate testing. . ?

F.O0.B. Wheaton, Illinois.

I have requested data to confirm the 50' throw radius of the AA290A-6-2
equipped with our H3/4U-00700 solid stream VeeJet nozzles.

I will be on vacation next week and will contact you the week of April 6
to go over the data.

Please call our Denver office when we may be of further service.

Yours very trul

Allison Buhl _ |
Representative r

enc.

Saving you time, money and energy through our spray nozzle expertise and applications experience

Represented by: AL BUHL & ASSOCIATES/ALLISON BUHL
1600 Broadway - #2035, Denver, CO 80202« Tel: 303-830-9002¢ FAX: 303-830-9373




(4 NOZZLE TURRET OPTIONAL)
TYPE 316 STAINLESS STEEL
3/4" N.P.T. (F)

/

ROTATING HOUSING

DESCRIPTION ‘
o, 23445-250mm-s Spraying Systems Co.
AIR MOTOR DRIVEN Spray Nozzles and Accessories

ROTARY TANK WASHER ..
North Avenue and Schmale Road, Wheaton, lllinois 60188

Ref : Data Sheet No.

Revision No. 23445

! \ Ea AIR INLET CONN.
q 1/4" N.P.T. (F)
' = NOTE: AIR FILTER AND
| LUBRICATION REQUIRED
FOR AIR SUPPLY LINE
A
l A
15-1/2" (394 mm) -
' APPROX.
S AIR MOTOR
]
' ~
/ LIQUID INLET CONN.
i ( }}) 2" N.P.T. (F)
i SR 1
Y r
‘ P =3 S :
T INLET BODY MOUNTING
' 2 1/4" S . <—)<——  FLANGE ;
(57 mm) <~ > — 8" - 150# R.F. FLANGE WELDED
' + DIRECTLY TO EXTENSION TUBE
A
5' 9 3/4"
l (1L.77 m)
l' Y §
" A
I ROTATING NOZZLE TURRET
‘ 7-3/4" WITH SOLID STREAM VEEJET
! (157 mam) NOZZLES - 2 REQUIRED

518481

M Qaravina Svatams Co. 1989 l
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Spraying Systems Co.

March 6, 1992

Mr. Myron Schultz

United Engineers & Constructors
P. O. Box 5888

Denver, CO 80217

Dear Myron:

Referencing our recent conversations regarding the proposed ethanol
processing plant we would like to propose for you concideration our
AA290A RotoJet tank washing unit.

The RotoJdet tank wash unit utilizes an external air motor to drive the
two (can be retrofitted to four) high impact solid stream nozzles. This
external drive makes turret speed independant of water pressure and
minimizes many of the wear pionts associated with hydraulically driven
units.

This unit can also be taylored to each tank's individual needs by using
different capacity impact nozzles depending on the vessel's size. Your
largest tank could utilize our largest nozzles, delivering 204 GPM at
100 psi for over a 50' spray radius. The smaller tanks would use
smaller nozzles delivering only 108 GPM at 100 psi while still providing
a 40' spray radius.

Three of our AA290A tank wash units were purchased for UE&C's work on
the Sweeney Environmental Control Unit in 1989. These units were
purchased for vertical top mount installation. Some of the names I have
found who were involved with this project are as follow:

v

3

Bob Leise -- Buyer, UE&C

H.D. Newberry =-- On site manager, UE&C, the units were shipped to
his attention

Earl Powell -- Quality Assurance Superviser, UE&C

C.E. Hassert -- Quality Assurance, Phillips Petroleum Company

Myron Schultz -- Project Engineer, you called requesting informa=-

tion on the amount of assembly UE&C would have to do, 10/10/88.
I have included several drawings form this 1988-89 project.
We feel these two hard hitting solid stream nozzles will do an excellent
job of cutting through the saw dust like build up on the vessle floors.
With the high flow rate provided this will flush the debris to the
lowered drain.

I have also included information on our smaller RotoJet, the AA190A
unit. This 20 GPM version may be ideal for your pilot project.

Saving you time, money and energy through our spray nozzle expertise and applications experience

Represented by: AL BUHL & ASSOCIATES/ALLISON BUHL
1600 Broadway - #2035, Denver, CO 80202¢ Tel: 303-830-9002¢ FAX: 303-830-9373




Spraying Systems Co.

A request for quotation has been entered. I will forward the pricing of

both units early next week.

We appreciate your interest in our product line.
office when we may be of further service.

Yours very truly,

Allison Buhl S

Representative

enc.

Please call our Denver
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\ @_1 AIR INLET CONN.
== 1/4" N.P.T. (F)
= NOTE: AIR FILTER AND

LUBRICATION REQUIRED
FOR AIR SUPPLY LINE
N
N1
" w ’
15-1/2" (394 mm) -
APPROX.
91 AIR MOTOR
x
P ad
LIQUID INLET CONN.
O ( })) 2" N.P.T. (F)
Wz

2 1/4"
(57 mm)

INLET BODY MOUNTING
FLANGE

Oa&-——-—-—-—

N 8" - 150% R.F. FLANGE WELDED
DIRECTLY TO EXTENSION TUBE

5' 9 3/4"
(1.77 m)

7-3/4"
(197 mm)

/

ROTATING HOUSING

ROTATING NOZZLE TURRET
WITH SOLID STREAM VEEJET
NOZZLES - 2 REQUIRED
(4 NOZZLE TURRET OPTIONAL)
TYPE 316 STAINLESS STEEL
3/4" N.P.T. (F)

5108481

DESCRIPTION

NO. 23445-290A-6-2
AIR MOTOR DRIVEN
ROTARY TANK WASHER

Spraying Systems Co.

Spray Nozzles and Accessories
North Avenue ond Schmale Road, Wheaton, lllinois 60188

Data Sheet No.

23445

Ref :

Revision No.

™ Qaravina Svateama Co. 1989




GENERAL

§ hConstructors EQUIPMENT DATA SHEET TD4 MsBER PaGE 1
| Sieermeeger Divisien B moumy  [Jrrorosa.  [Jstwov (O] peouect $1-316,318 & 320 |1 o 2 2
[ J@sToMER & LocATIoN | PROECT - 08 / INQUIRY NO. QATE: — L
= PHILLIPS PETROLEUM SWEENY ENVIRONMENTAL 8124001 _o-11-88 ¢ .
‘ OLD OCEAN, TEXAS CONTROL UNIT AccoumT : : b S
B MS/H/-E‘/MZS
| I revisions [ A ] ¢ ° _ 7
(Oate & By) a H 8
CE MANUFACTURER NOQ. REQ. | SOURCE OF QUOTE haad 9
TANK CLEANING NOZZLES 3 " o
1
Spray nozzles to provide for solvent cleaning of all interior surfaces of (3) 12
l Feedstock Storage Tanks are to be provided. _:5"
{ .
The Feedstock Storage Tanks are used for storage of various hydrocarbon waste 15
l streams. - 16
. _1‘7
’ Each tank is to have its own spray nozzles, permanently mounted via blind '8
flanges to tank nozzles. The spray nozzle quantity, locations, and required -
l tank nozzle size for mounting are all to be as recommended by the vendor. —22‘1’
If required, the spray heads may be air motor driven, in which case they will I S
l be furnished complete with lubricator and filter regulator. . =B
|24
The nozzles will be completely immersed in the tank liquids which may contain —>
up to 40 wt. % solids. The tanks will be drained prior to c]eamng and — %
. rinsing, and only one tank will be cleaned at a time. 27
|28
l System Design Data is as follows: Ez
= Tank Operating Temperature . . . . . . . 180°F —31
Tank Operating Pressure e e e e e . . . . 2PsIG . 32
. Cleaning SOTWTION .+ » v v v v v v o e e o . . KEROSENE OR EQUAL o
| Solution Pressure . . . . . « « + v « & . . 15 PSIG . 4
| Solution Flowrate . . . . . . . . . . . . 200 GPM/TANK s
l Air Pressure Available . . . . . . . . . . 90 PSIG 36
37
‘ See Page 2 of 2 for Tank Dimensions -;’:
r—-
l Vendor furnish the following information with Bid: »% N ¥ . ©
41
\ [
= No. of Spray Nozzles Required Per Tank (1 ) oR (7-> . <
' Dimensions "A* and "B* shown on p. 2 .
| ! Spray Nozzle Model No. SEE PAGE L |44
_ Tank Nozzle Size and No. Required " " 45
= Materials of Construction 3/eSS /]’L‘FAoN . 6
. Air Consumption Per Spray Ne2zte UNLT | 2 SCFM 47
| Solvent Flow Rate Per -Nezzte UNL T ¥ 170 X% 90 GPM . .48
_ Solvent Pressure Required 70 PSIG 49
=g Estimated Weight/Spray Nozzle Assembly ¥ 56  wx 2 18 |0
e 51
= Furnish quotations for (2) systems as follows: —_
' 53
. 1. Vertical, top head mounted system. =— X 54
2. Alternate, horizontal, shell mounted system. w— 5
] . x* ¥ -
| ' :57
B @
1 s
1 »
" FORM 501 8/87 GENERAL

23500




GENERAL

- | _| Unted Engineers EQUIPMENT DATA SHEET (TEM NUMBER |~
| l A Oonairuaters B nouRy O proposa O sTuoy DPRouEeT| c1-31¢ 318,320 “2 o 2
h CUSTOMER & LOCATION PROUECT $=-A JOB/WQUIRY NQ. OATE:
=1 PHILLIPS PETROLEUM SWEENY ENVIRONMENTAL 8724001 5-17-88
l‘ OLD OCEAN, TX CONTROL UNIT ACCOUNT NO. . I
¢ rRevisions | A 8 ¢ o
=1 (Cate & By) € 3 3 ) H
! SERVICE MANUFACTURER — NQ. REQ'D. | SOURCE OF QUOTE
" | TANK CLEANING NOZZLES SPRAYINE SYSTEMS Cg 3
10 | .
- CA=E -2 AIR MOTOR DRIVE C/w LUBRICATOR €
',- * ( 1) AAZ70A FILTER REGULATOR —IF A MOTOR LRIVEN

SRAY NOZ2LE IS REQ'D.

op 700
FLow RATE

13191548

- VERTICAL, TOP HEAD. MOUNT
SYsTEM +

FEEDSTOCK STORAGE: TANK
(1) SHOWN=-( 3) REQUIRED
A

W roRm 501/a09870021 , _ GENERAL

PER UNLT_ . .
*‘ ) 76 GPM AN AIRX LIGUID LEVEL T
o I\ )
x| AT 705 == T :
=] = \i 5% - ALTERNATE -
!: N—HORIZONTAL, sHELL |
| | | MOUNT SYsTEM.— }
p . / LO' . -
@ \ 210 o -
. d ¥ (2) AAZ7BA -3
t N ag +(Z-J\}/%U—~
by 3/655 00350
i: PER vNZT }
] 9 i
[ FLow RATE [
o PER UNZT }
t Go GPm -
i AT 70 PSI |
;47:: '§' B
H ¢ :
Y |
%0 - N
L | -
i: N
R _

[ ]
-
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February 20, 1992

Mr. Myron Schultz

United Engineering & Constructors
P.O. Box 5888

Denver, Colorado 80217

Dear Myron:

The ethanol pilot plant project sounds like an excellent opportunity for
our tank cleaning machine product line.

Since being granted the first United States patent for a tank cleaning
machine in 1925, Butterworth has been a 1leader in tank cleaning
technology. Butterworth Tank Cleaning Machines manufactured in Houston,
Texas, are sold and leased on a worldwide basis through a network of sales
representatives and supply centers.

All Butterworth tank cleaning machines are designed to offer rugged and
reliable service. They are powered by an internal turbine that is driven
by the flow and pressure of the cleaning fluid. To meet individual tank
cleaning requirements ard flow of the cleaning fluid, the machines are
available with various nozzle sizes and gearboxes.

The Butterworth Type IT stainless steel tank cleaning machine incorporates
the latest design technology, resulting in rugged and reliable service.
The major components of the unit are manufactured of Type 316 stainless
steel that will meet the demands of most corrosive cleaning envirorments.
The small, lightweight Butterworth Type LT produces a powerful cleaning
action unrivaled by units many times its size.

The list price for a Type LT machine is $2,495.00. Butterworth also
carries a complete line of spare parts and tools for the machines.

I look forward to meeting you on my next trip to Denver, in the meantime,
please give me a call with any questions you might have.

Butterworth Tank Cleaning Machines, Inc.
Butterworth Sales & Repairs, Inc.
16737 W. Hardy St., Houston, Texas 77060 ,
Phone: (713) 821-7300 Telex: (WU) 4620661 BUTTER FAX: (7131 821-5550
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COVER PLATE

CLEAN-IN-PLACE OR

" PORTABLE CLEANING
FOR ALL SIZE AND TYPES
OF TANKS.

TYPICAL INSTALLATIONS

With its sleek design and optional
@ self-cleaning feature, the LT machine is
ideally suited for clean-in-place applica-
tions in the beverage and food industries.
The illustration below shows one type of
@ installation in a large brewery kettle. CLEANING
MACHINE

LOW PRESSURE
RETURN PUMP

LT MACHINES -
SUMP DRAIN

Tank truck cleaning station with fluid recirculation.

| TECHNICAL DATA (cont.
Power: Internal turbine driven by 4 ‘

cleaning fluid flow.

Options: Alternate gear ratios. Self-
cleaning or standard (illustrated)
nozzles in several sizes.

M .
LY D

Example:
Nozzle Aperture: 10 mm. ) - ;
Two %IT m_achilt;es permanently Fi [lféd E{J t"gﬁui’eklgi’/(igf)f 50 to 200 psi ‘ I s
installed in a brewery kettle. Discharge Rate: 40 to 100 gpm-U.S.A.
Weighing only 15 pounds, BUTTER- (151 to 379 liters/min).
WORTH LT machines also make ideal Washing Cycle Time: 8 to 20 minutes.

portable cleaning units. For this, they

may be mounted on a portable tripodand - - S
placed on the bottom of a tank, or simply
lowered into a tank on the end of a fluid .
supply hose or pipe as shown in the tank —
truck cleaning illustration. - |

é‘ﬁiw&
TECHNICAL DATA: A | iz
Weight: 15 lbs (6.8 kg) . :
Material Composition: Major components - Ly 1%
are constructed of Type 316 stainless SN \ h :

0)

steel.

@ Lubrication: Sealed gear box with lubri-
cants suitable to meet beverage and
food industry standards.

Machine Inlet Connection: 1. inch NPT

The original tank cleaning machine

with other sizes and adaptors available. 16737 W. Hardy Street
' Houston, Texas 77060, USA -
e 346" —j Tel: (713) 821-7300
l FAX: (713) 821-5550
Sy Tix: (ITT) 4620661 BUTTER

BUTTERWORTH is a registered trademark of
Butterworth Tank Cleaning Machines. Inc.

i
I
§




PROGRAMMED CLEANING
PATTERN GIVES
COMPLETE COVERAGE.

The pattern traced by the jetsona
tank’s inner surface has been compared
to the windings of a ball of twine... with
successive traces

crisscrossing and
falling between
previous traces.
This produces a
highly efficient
programmed
cleaning action.

™~

FOUR WASH CYCLES FROM RINSE DISCHARGE RATES AND WASH |

TO HEAVY WASH. :

The LT machine completes four differ-
ent wash cycles before repeating itself.
One cycle completely covers the tank and -
each subsequent cycle increases the
density of the wash pattern until all four
cycles are completed. As shown by the
typical wash patterns below, this provides
four different washing densities: cycle one
for lightest wash or a quick rinse; two for
moderate wash; three for heavy wash; and
four for heaviest wash.

Light Wash Moderate Wash

Heavy Wash Heaviest Was -

TIMES TAILORED TO YOUR NEEDS.

The nozzle rotation and speed at which
the body revolves are determined by the
pressure of the cleaning fluid on the drive
turbine. Adjust the pressure and an LT
machine delivers the desired washing
time or discharge rate. The graph shown
below is for the standard LT machine
with ten millimeter nozzles. Fluid pres-
sures from 50 to 200 psi (3.5 to 14 kg/cm?)
give a discharge range from 40 to 100 gpm
(151 to 379 liters/min) with four-cycle
wash programs varying from 8 to 20
minutes. Experience has shown that this
wide range of performance characteristics
handles most jobs. However, if required,
LT machines are available with larger
or smaller nozzles and gearing for faster
or slower washing cycles.

sf

Wers/
minute

gal./
minute

LY Machine

Discharge Rates! Pressure
w10 ’

300 8z-

00 55-

LT Machine
Wash Tinel Pressure
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OVEN DESIGN. RELIABLE AND EASILY OUTPERFORMS COMPETITION.
Like thousands of BUTTERWORTH®  MAINTAINED. Although the LT machine is small and
nk cleaning machines now in use, the The LT machine has been designed for  lightweight (15 pounds), it has all the
Type LT machine uses concentrated jets  reliability and ease of maintenance. It has proven performance of the larger

water or other solutions to clean an a minimum of moving parts and utilizes ~BUTTERWORTH tank cleaning

tire tank interior with mechanical advanced materials. Major components machines...and more.

recision. The nozzles and the machine are constructed of Type 316 stainless Used as a clean-in-place or portable

rotate about two perpendicular axes steel. This permits the use of virtually all ~ unit, a single LT machine does a better

produce a cleaning pattern that types of hot or cold cleaning fluids, water ~ job than several sprayballs ... cleaning
!isscrosses and overlaps for complete or chemicals, to facilitate the toughest faster and more efficiently without vapor-
‘Coverage. The end result is a cleaner tank  cleaning jobs. It is easily disassembled for ~ 1zing cleaning fluids.
with less time lost from prOdUCtiOﬂ. routine maintenance or repair.

ially designed for
@everage, food, and
chemical industries.

Rasily handies
the toughest job.

'utperl‘orms

other machines.

eliable and
ily maintained.

=
i ning time.

..

e nusne ¥’
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'A PROVEN DESIGN FOR LOW
PRESSURE USE

\ The Butterworth® TYPE LT LOW

W FLOW is a fluid-driven twin nozzle tank

W cleaning machine. Washing fluid supplied
by an external pump drives an internal
turbine. The turbine transmits power to

'gears which rotate both the body of the
machine and the nozzles about two per-
pendicular axes. The wash fluid exiting
from the nozzles produces a cleaning pat-
tern which criss-crosses and overlaps for
the complete
cleaning of a

l tank interior.

SPECIALLY DESIGNED FOR THE
CHEMICAL, BEVERAGE AND FOOD
" INDUSTRIES
All major components of the Butter-
' worth TYPE LT LOW FLOW are
manufactured of 316 Stainless Steel.
Using concentrated jets of water or
other solutions to clean an entire tank
' interior with mechanical precision, a single
™ TYPE LT LOW FLOW machine delivers
faster and more efficient cleaning than sev-
eral sprayballs without vaporizing fluids.

o

HANDLES THE
TOUGHEST JOBS

A four-part wash cycle — from rinse to
heavy wash — comprises the highly effi-
cient programmed cleaning action of the
TYPE LT LOW FLOW

Manufactured from 316 Stainless Steel,
the Butterworth® TYPE LT LOW FLOW
allows use of virtually all types of hot or
cold cleaning fluids, water, or chemicals to
meet the demands of the toughest cleaning
jobs.

Reliable and easily maintained, the
TYPE LT LOW FLOW has few moving
parts and can be easily disassembled for
routine maintenance and repair.

TECHNICAL DATA

Weight: 15 1bs (6.8 kg).

Material Composition: Major components
are constructed of Type 316 stainless
steel.

Lubrication: Sealed gear box with lubri-
cants suitable to meet beverage and
food industry standards.

Machine Inlet Connection: 1-1/2 inch NPT
with other sizes and adaptors available.

Power: Internal turbine driven by cleaning
fluid flow.

Options: Alternate gear ratios. Self-clean-
ing or standard (illustrated) nozzles in
several sizes.

Example:

Nozzle Aperture: 6mm.

Fluid Pressure Range: 20 to 100 psi
(1.4 to 7.0 kglcm?).

Discharge Rate: 13 to 27 gpm - US.A.
(49 to 102 liters/min).

Washing Cycle Time: 10 to 39 minutes.

8" 1% The original tank cleaning machine

16737 W. Hardy Street
Houston, Texas 77060, USA
Tel: (713) 821-7300

FAX: (713) 821-5550

Tix: (ITT) 4620661 BUTTER

BUTTERWORTH is a registered trademark of
Butterworth Tank Cleaning Machines, Inc.




T T |
CHARACTERISTICS OF BUTTERWORTH TYPE LT STAINIESS STEEL TANK CLEANING MACHINES
MODEL NO. Pressure, PSIG l 30 ‘ 40 ‘ 50 \ 75 ’ 100 l 125 ‘ 150 ’ 175 l
Flow Rate, USGPM 16| 18] 20| 2a| 27| 32| na|Na |
IT6:2:M:3:N:0  |Cycle Time, minutes | 26 | 21| 17| 12| 10| 9 |NA|NA |
Cleaning Radius, £t.| 7| 8| 9| 12| 15| 16 | N/A | N/A |
Flow Rate, USGPM NA|NA| 32| 40| 47| 54| 58| 63
IT8:7:3:1:N:0  |Cycle Time, minutes | N/A | NA | 13| 12| 9| 8| 7| 6 |
Cleaning Radius, ft.| NA | NA | 11| 17| 21| 25| 27| 324 |

Flow Rate, USGPM N/A | N/A 45 60 75 85 94 98
IT10:Z2:2:1:N:0 Cycle Time, minutes | N/A | N/A 20 15 12 10 10 9

Cleaning Radius, ft.| N/A | N/A 12 18 22 26 30 40

Flow Rate, USGPM N/A | N/A 70 90 | 105 | 118 | 125 | 130

IT12:Z:2:1:N:0 Cycle Time, minutes | N/A | N/A 42 32 27 22 20 18

Cleaning Radius, ft.| N/A { NJA | 14 | 20 | 24 | 28| 33| 43

o
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The Gamajet Family of Producis

A machine that's right for every
tank deaning job

Only Gamajet delivers the breadth and depth of field- tested engineering, application, installation
and service experience to offer a fully integrated systems approach to today’s complex tank washing
challenges. Only Gamajet offers you more than a machine... by providing the total support you need
for reliable, efficient, economical tank washing. That’s why, still nothing cleans like Gamajet.

U.S. West Coast:
1-800-BUY-JETS

(289-5387) SYBRON|Gamajet"

the exclusive manufacturer/marketer of Gamajet tank washing machines ‘

Manufacturing & Sales Headquarters: 21066 Alexander Court, Hayward, CA 94545 US.A. Phone: (415) 293- 9040 Fax: (415) 293-9045

Still, Nothing Cleans Like Gamayjet

Sybron Chemicals Inc. Corporate Headquarters: Birmingham, New Jersey 08011 U.S.A.

". 7 / ) U.S.East Coast:
1-800-678-0020

Technical sales and service in principal ports and cities around the world ;?

W that may occur nor do we offer ony warranty of immunity against patent infringement




Rugged construction.
P;l:ise engineering. Reli-
ab# performance. And
experienced, responsive,
willld-wide service.

For over 30 years, these
legdership traits have made
Gnajet tank washing
machines the first choice
argeng the world’s largest
brlveries, chemical tanker
fleets, food and chemical
prgcessors, or anyone who
h:@specialized needs for
frequent, efficient machine
cleaning of their tanks, vats,
oriessels... large or small.

Since the beginning, when
thil} were originally designed
tolperate in the holds of
ships far from service facili-
tif Gamajet machines
hase always had a reputa-
tion for rugged dependability
‘ d ease of service away
frin port. We have carried
this tradition of reliability
ir' all our machines for
uilll in any application on
land or at sea.

Tllay, Gamajet continues
to'lead the market with

the newest member of its
faghily—the Gamajet IV,
nie new Gamajet IV
delivers at least 15% improv-
e@ank washing efficiency
ovcr our proven Gamajet
I odel. This means
ir@reased jet scrubbing

Introducing

power for faster cleaning
cycles that will save on
operating costs day-after-
day, year-after-year.

Driven hydraulically by a new
turbine and gear system, the
Gamajet IV revolves 360° in
both horizontal and vertical
planes, with rotary dual or
triple nozzles providing full
360° or half 180° washing
coverage to clean tank
interiors or bottoms.

Benefits of the new
Gamajet IV:

M New design and con-
struction features have made
the Gamajet IV require
even less frequency of service
or repair than our earlier,
trouble-free models.

B Less frequency of service
and repair means less down-
time, even at short wash
cycles (5 minutes or less),
low volumes (30+gpm),

SYBHDN| amajet®

the new Gamajet IV

Proven performance plus 15%
greater cdeaning efficiency

and high pressures (up to
700 psi).

B Simplicity of design,
rugged construction, and
readily available spare parts
(guaranteed 24-48 hour
delivery in the continental
US.) eliminate the need for
factory servicing, thereby
keeping your systems
serviced and running
on-site.

B The fast, easy interchange
of dual or triple washing
heads, nozzles, and turbines
offer complete flexibility in
one machine. The Gamajet
IV gives you a choice of flow
rates, pressures, wash cycle
times, and jet indexing
patterns — 12 nozzle sizes,
7 turbine combinations,

2 gear ratios, and dual or
triple nozzle configurations.

M Parts are easily
interchanged on-site to
adapt to any tank cleaning
job...from a light rinse, to
a medium wash, to a heavy
scrubbing.

M By on-site matching of
the Gamajet 1V configura-
tion to your specific wash-
ing job, you enjoy greater
operating economy, utilizing
the optimally efficient
combination of water,
chemicals, and energy.




Engineering and design
—Gamajet scientists and
engineers are constantly
in touch with our custom-
ers all over the world,
researching and testing
new product concepts to
maintain our leadership
position in the industry.
Product refinement and
trouble-free design are
on-going activities at
Gamajet.

Foundry and machine
shop—Gamajet’s manu-
facturing facilities insure
consistent product quality
control and adherence

to our own high design
standards and
specifications.

Our New Plant

As the exclusive manufacturer/marketer of Gamajet
tank cleaning machines and systems, we are part

of a worldwide company involved in all aspects of
environmental protection and waste water management.
We are backed by the global resources of Sybron
Chemicals Inc., with corporate headquarters in

Birmingham, New Jersey.

Our new west coast Gamajet technical sales and
manufacturing plant, conveniently located in the San
Francisco Bay Area, offers a modern facility to provide
a total systems approach to every tank cleaning need.

Sonic cleaning for
purity—This specialized
cleaning process of all
Gamajet parts from the
foundry insures product
purity in your plant.

technicians assemble each
Gamajet, with a special eve
to detail.

Testing, inspection,
and quality control—
Each Gamajet tank wash-
ing machine undergoes
rigorous testing prior to
shipping to a customer
for field use.

Gives You Unbeatable Service

Complete inventory

of products and parts—
Including the well-proven
Gamajet III and the excit-
ing new Gamajet IV.
Guaranteed 24-48 hour
delivery within the
continental US.

Technical field support/
trouble-shooting — At
Gamajet, our technical
people work directly with
you...on-call 24 hours

a day to assist you with
any questions or technical
challenges you may face.

g L b
Shipping/customer
service —Qur experienced
staff understands your
need for prompt, responsive
service.




| and nitrile/viton O-ring

Improved Features
of the Gamajet IV

Gamajet IV's tungsten : The new patented Gamajet
carbide bearings, teflon lip I\ and improved gear
seals, and PTFE/ETYE gear svsiem, turbine and nozzle
box bushings provide greater design offer preciselv_con-
corrosion resistance and trolled rinsing, washing or
longer wear life than other scrubbing at any given radius,
machines, which often use ol- insuring ettective cleaning
ite bronze bearings/bushings of any size tank...from a
5'x 5" tote tank, 1o a tanker

cargo hold of 100" x 150!

seals. Thanks to tungsten

carbide bearings, the rotor
shaft always stays round
and true.

The Gamajet IV CIP
Flo-Thru model features a

self-rinsing, self-draining,
non-lubricated gearbox, with
the cleaning medium or
liquid product serving as
lubricant. New Gamajet IV
design is smoother overall,
to prevent pockets of residue
or bacterial infestations.

Gamajet IV features a high
reduction ratio spur gear
system with new, improved
design and construction for
stronger torque drive and

longer wear life, for both
portable type sealed lubri-
cated or fixed CIP Flo-Thru
oilless gearbox models.

Gamajet IV offers a choice
of dual connections: 2” NPT
female and 212" quick

coupling, or 212" NST male.

TN
M- rey \\\\\\\

Gamajet IVs precision jet
washing patterns deliver
greater washing efficiency.
Jet streams remain concen-
trated with solid-packed
force at distances of 50 feet
or more. Tests show jet impact
forces of 18-29 Ibs./sq. foot
with pump pressure of 80- configurations and slow or
120 psi and 95-130 gpm _ : fast cycles via inter-
at the 30" distance. « e changeable rurbines.

Gamajet I\ features inter-
changeable low or high
volume nozzles, with choice
of dual or triple housing

?




'{ugged construction.
Precise engineering. Reli-
ble performance. And
“xperienced, responsive,
world-wide service.

!:or over 30 years, these
“leadership traits have made
amajet tank washing
achines the first choice
among the world’s largest

reweries, chemical tanker
eets, food and chemical
“processors, or anyone who
as specialized needs for
requent, efficient machine
cleaning of their tanks, vats,
‘r vessels...large or small.

ince the beginning, when
they were originally designed
Bo operate in the holds of
hips far from service facili-
ties, Gamajet machines
'1ave always had a reputa-
ion for rugged dependability
—and ease of service away
rom port. We have carried
®his tradition of reliability
into all our machines for
'se in any application on
@/and or at sea.

oday, Gamajet continues
0 lead the market with
e newest member of its
amily—the Gamajet I'V.
The new Gamajet IV
elivers at least 15% improv-
d tank washing efficiency
ver our proven Gamajet
II model. This means
.’ncreased jet scrubbing

Introducing

the new Gamajet IV

Proven performance plus 15%
greater ceaning efficiency

power for faster cleaning
cycles that will save on
operating costs day-after-
day, year -after-year.

Driven hydraulically by a new
turbine and gear system, the
Gamajet IV revolves 360° in
both horizontal and vertical
planes, with rotary dual or
triple nozzles providing full
360° or half 180° washing
coverage to clean tank
interiors or bottoms.

Benefits of the new
Gamajet IV:

B New design and con-
struction fearures have made
the Gamajet IV require
even less frequency of service
or repair than our earlier,
trouble-free models,

M Less frequency of service
and repair means less down-
time, even at short wash
cycles (5 minutes or less),
low volumes (30+gpm),

SYBRON|Gamaijet’

and high pressures (up to
700 psi).

M Simplicity of design, ;
rugged construction, and
readily available spare parts |
(guaranteed 24-48 hour
delivery in the continental A
US.) eliminate the need for ‘
factory servicing, thereby |
keeping your systems

serviced and running \
on-site.

B The fast, easy interchange
of dual or triple washing
heads, nozzles, and turbines
offer complete flexibility in
one machine. The Gamajet
IV gives you a choice of flow
rates, pressures, wash cycle
times, and jet indexing
patterns — 12 nozzle sizes,
7 turbine combinations,

2 gear ratios, and dual or
triple nozzle configurations.

M Parts are easily
interchanged on-site to
adapt to any tank cleaning
job...from a light rinse, to
a medium wash, to a heavy
scrubbing.

B By on-site matching of
the Gamajet IV configura-
tion to your specific wash-
ing job, you enjoy greater
operating economy, utilizing
the optimally efficient
combination of water,
chemicals, and energy.




PRODUCT DATA

GAMAJET IV HD-SS
For High Pressure Acid Wash

SYBRON \Gamajet®

“BACKGROUNDIPROBLEM

Removal of mill scale, iron oxides and other impurities from newly fabricated tanks, tankcars, reactors and other en-
' closed vessels has been a laborious, hazardous and costly task. This is true also with tanks whose interior metal sur-
@ faces must be cleaned and conditioned prior to application of coatings or before rework can be done.

‘Methods consisted of sandblasting or manual scraping involving the use of costly equipment and labor, followed by
'acid sprays to condition, pickle or passivate metal surfaces.

ALTERNATIVE METHOD — HIGH PRESSURE ACID WASH

It Is now economically possible to automatically scrub, wash and rinse scale and/or rust deposits for pickling, passi-
™ vating or metal conditioning purposes in one single operation.

The equipment consists of a Gamajet IV Heavy Duty Stainless Tank Cleaning Machine, a centrifugal pump and chem-

ical hose. All these must be functional in acid cleaning mediums.

APPLICATION PROCEDURES

Typical Operating Ranges: Aqueous Chemical Solutions:
™ Pressure ........... 100-130 psi (6.9-9 kg/cm?) Phosphoric ............... 20-80%, ambient temperatures
FilowRate ......... 50-150 gpm (13.6-34 m*/hr) Sulfuric ........... ... 0L, 8-20%, ambient temperatures
WashCycle .................... 11-1 minute Nitric . .. .. R, 5-10%, ambient temperatures
M NozzleRPM ............. ..ot 55-155 Hydrofluoric ............... 5-10%, ambient temperatures
Jet Washing Coverage . ... Upto 50’ jet distance Nitric, mixed w/ Hydrofluoric 10%; 3%, ambient temperatures
Jet ImpactForce ........ 18-42 Ibs/sq. ft. at 25’ Sulfuric, mixed with Nitric 12-8%; 6%, ambient temperatures
l _ 11-25Ibs/sq. ft. at 50’ . Concentration is dependent on severity of scale and time avail-
" NozzleOptions . .............. %" %" he" k" able for cleaning operation. Weaker solutions will require more
. 2N — for beyond 25/, recirculation time.
I 3N —for — 25, faster cleaning

Typical Cleaning Sequence:

1. Clean all metal surfaces free of oils and other type soils with an alkaline rinse.
2. For Pickling— Use any of above solutions (10-30% concentrations).
3. For Passivating— Use 10-30% nitric .or phosphoric solutions.

@ 4. For Neutralizing— Use 1-3% alkaline solutions.

HANDLING PRECAUTIONS

% Do not heat any of the above suggested acid solutions as vapors are extremely hazardous. Direct contact with skin or
eyes of powder or liquid is harmful and must be avoided. Prevent splashing of solutions. Wear appropriate protective
clothing, face shields, rubber gloves, etc., when mixing or handling acid solutions. Refer to manufacturer's instruc-

 tions. To prevent corrosive salts from depositing and attacking equipment parts, immediately rinse after each acid use
~ with an alkaline solution. Also, prevent corrosion of Gamajet parts by immersing the machine in an alkaline solution

' after each acid use for a few minutes.

 oscl 87108A-1
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w The information contained in this bulletin is to the best of our knowledge accurate; but since the circumstance; and cpnditions tq wljich it may be used are beyond our
control we do not accept liability for any loss or damage that may occur nor do we offer any warranty of immunity against patent infringement.
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CORROSION RESISTANCE OF GAMAJET IV
BRONZE & STAINLESS MODELS

(A— Satisfactory—100% warranty, B—Useful Resistance—75% warranty;,
C —Limited Use—50%:; X— Not recommended — No warranty)

CORROSIVE PRODUCT % —°F SILICON BRONZE TYPE 316 STAINLESS ‘

' HYDROCHLORIC ACID
HYDROGEN CHLORIDE < 1%, 70° c c
‘ < 5%, 175° c c
»' ~ 2-20%, 70° + X X
. HYDROFLUORIC ACID
! < 10%, 77° B C
: > 10%, 50-70° B X
n < 20%, 70 B X
! > 20%, 50° + c X
‘ FERRIC CHLORIDE
\ < 5%, C B
l, > 10%, 70° X c
MAGNESIUM HYDROXIDE < 3%, 70° A A
l < 10%, 212° A A
x > 10%, 212° B B
SODIUM HYDROXIDE
n < 5%,70° B . A
> 5%, 100° + C A
' SODIUM HYPOCHLORITE c B
~ CREOSOTE 190° A A
I NITRIC ACID
< 20%,77°+ X B
' > 20%, 77°+ X C
‘ PHOSPHORIC ACID
< 3%, 70° c A
' > 3%, 70° + c . . B
SULFURIC ACID
l - < 2%, 70° c A
> 2% 70°+ X B '
' REVISED JULY 1991 87108




SYBRON \Gamajet®

PRODUCT DATA

GAMAJET® IV*

TANK CLEANING MACHINE

GAMAJET III
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ALL PARTS INTERC HANGEARLE EXCEP T THE NAMEPLATE
COMPARATIVE CLEANING EFFICIENCY
(As Measured in Pounds/Sq.Fl. Jet impect Force on & 12" Dia. Target)
Jet Distance Nozzle 80 PSI 100 PSI 120 PSI Aversge
Size #/sq.ft #/sq.it #/sqft. Varisnce
3N Vs il
GAMAJET MODEL.: m v n v m v Modeis
10 Fest- 5/16" 153 16.8 183 208 213 234 10.9%+
20’ Dia. Tank 3/8" 214 229 26.0 275 321 340 56%+
5/8" 51.0 53.9 56.3 58.6 615 650 5.2%+
20 Feet 5/16" 9.2 10.7 10.2 138 168 183 19.2%+
40’ Dia. Tank 3/8" 200 206 229 26.0 26.0 301 11.3%+
5/8" 389 428 46.9 474 519 539 4 6%+
30 Feet 5/16" 3.1 46 92 11.0 141 153 17.0%+
80'Dia. Tank 3/8" 10.7 18.3 153 245 196 293 58.0%+
5/8" 290 306 38.2 395 446 451 2.9%+

NOTE: Gamajet It and the new Gamaje! IV models were iested under the same conditions of input pressure and volume. Above lest figures
sre adjusied to represent actual target of 12" or .785 sq.ft.. using a Cole-Paimer Gauge Cell.

© SYBRON CHEMICALS INC.
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GAMAJET EQUIPMENT DIVISION

The 1nformation contained in this buitetin is to the best of our knowilegge accurate: but since the circumstances and conditions under which it may be used are beyond our
control we do not accept liability for any loss or damage that may occur nor do we offer any warranty of immunity against patent intringement.
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GAMAIJET. . . Performance Characteristics

I Gamajet IV — Throughput / discharge rate vs. nozzle size & pressure - R%I%Js'cr IY ;
022 asl cle Time vs )
M,/h GPM (US) DUAL NOZZLE (2N) Discharge Rate & Turbmra/Gearbox Ratio |
$4.5 240 T T T T T T |
‘ 500 220 - . -;3 26 1 T T T T A T T T T T ! T T T T T ;.6‘ ;WJ,__ \
- 24 2 25 A {
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e PSI C 20 40 80 80 100 120 140 160 180 200 220 240 280 Ao 120k
kg/cm, 14 28 42 S& 70 B4 9B 113 127 41 155 169 183
N - 150 15 0 -
INLET PRESSURE 1200 wol. #
. . . - 300 0.0+ i
1 Gamaiet IV - Throughput / discharge rate vs. nozzle size & pressure 600 600 i
M,/h GPM (US) TRIPLE NOZZLE (3N) 1
54.5 240 n I
T T N T Y T T T T T T T T 3
l 500 220 GPM (US) 40 60 80 100 120 140 160 180 200 ]
M,/h 81 1346 182 221 273 s 33 409 454 :
454 200
DISCHARGE RATE / THROUGHPUT
3 409 180 I
[¥e3
= |
T 3180 |
& |
o
=9
l S5 msowm |
@
e o
W5 50 v
5
=2
2 nrw <
x
A
. "2 0 oo
[
136 60 ‘{‘f - Minimum Sa” NOZZLE
= ™ |~-Recommended Scrub - - Sl ettt
[XENE o < s ;
o 2 e Minimum ”y
. E ~ |- "Retommended Rinse= - — ~ —— — T
a5 20 - = h
Y
X
1 Iy 1 1 1 1 It 1 1 1 1 1 ©
| o 0 & 1] 0 100 120 140 180 180 2000 220 240 280 0 a 3 v 50
h Kg/cm, © 14 28 42 56 70 84 BB 113 127 4 155 149 183 Distance From Gamajet
INLET PRESSURE
' JET IMPACT FORCE AT TYPICAL 100 PSI/7 Kg. cm?
: ] 4 -
Throughput graphs are based on standard machines with standard turbines. Instaliation of optionally available
} turbines (LP, LM. HP, or HV) can affect throughput figures up to =5%. Throughputs for CIP models with external
N OTE: self-cleaning nozzle will be higher by approximately 5 gpm at 100 psi and 7 gpm at 200 psi.
Cycle times are based on standard gearbox lubricant (SAE 140) at 100° F. It lubricant of different viscosity is used.
. cycle times will be affected accordingly.
d 89016 8
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PRODUCT DATA

GAMAJET IV S§
TANK CLEANING MACHINES

lJESCRIPTION:

lJPERATING RANGE:
Pressure:

' Temperature:
! Flow Rate:

Wash Cycle Time:
.) Nozzle Rotation Speed:

VERALL DIMENSIONS:
Height:
Diameter:
Width:

Pin Drive:
Optional Clutch Drive:
WEIGHT:

JPUAL INLET CONNECTION:
’ Standard:
Oplional:

‘l:ONSTRUCTION/DESlGN:
| New Features:-

|' Castings:

i Sybron Chemicals Inc.
{pril 1991

MINIMUM ENTRY OPENING:

TECHNICAL SPECIFICATIONS

Developed and upgraded from the proven Gamajet 11l. Hydraulically driven rotary tank cleaning
machine revolves 360° in both horizontal and verlical planes with synchronized solid jets providing
a tight and thorough scouring pattern covering all interior tank surfaces in one complste cycle. A
choice of twelve nozzle sizes and hydraulic turbines, including two gear systems, offer a wide
operating range of fiow rates, nozzle rotation speeds, and wash cycles. Capable of high
concentration chemical recirculation cleaning or high pressure-low volume water blasting in fixed
CIP automated systems.

40 to 500 psi (2.8 to 34.5 bar) for standard model
40 to 700+ psi (48.3 bar) for high pressure model
-60° to 250°F. (-29° to 121°C.)

30 to 220 gpm (7 to 50 tons/hr) for standard model
3 to 30 minutes ’

210 20 rpm

12.2in.(31.0cm.)
4.2in, (10.7 cm.)
6.0 in. (15.2 cm.) including nozzle housing

Dual: 12.6in. (32.0 cm.)
Dual: 6.6 in. (16.8 cm.)

Dual: 26 Ib. (11.8 kg.)

Triple: 11.4 in. (29.0 cm.)
Triple: 9.6 in. (24.4 cm.)

Triple: 27 Ib. (12.3 kg.)

2 in. NPT female and 2'/; in. quick disconnact male
2 in. NPT female and 2'/; in. NST (NH) hose thread male

Streamlined turbine and internal flow passages, including a patented porting design that signifi-
cantly improves efficiency.

Investment cast parts of type 316 stainless steel insure consistent strength and quality for higher
pressure ratings.

Continued on back page
91036-1
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Shatfis:

Bearings, Shaft:
Bearings, Walerside:

Bearing Cups:
Seals, Dynamic:
Seals, Static:

Drive Gears:

- Lubrication, Gearbox:
Sealed:

Flo-thru:

Lubrication, Waterside:

Self-Cleaning Provisions:

Nozzles:

')PERATING & MAINTENANCE:

‘IARRANTY:

® Sybron Chemicals Inc.

.pn 1991

Rotor shaft and gearbox shafts are made of hardened stainless steel. For increased wear
resistance In specific applications, the rotor shaft is supplied with a plasma-sprayed ceramic
or other protective coating. The rotor shaft is also fitted with a polished carbide thrust washer
for added durability.

Rotor shaft bearings are tungsten carbide. Gearbox shaft bearings In flo-thru (oilless)
gearboxes are PTFE or other nonmetallic materials. Standard bearings in oil-lubricated
gearboxes are Oilite bronze with nonmetallic bearings available as an option.

Tee and nozzle housing bearings are made of carbon fiber reinforced polyphenylene sulfide
with PTFE added as a lubricant. Nozzle housing bearings are now pin-located for positive
indexing and ease of assembly.

Main body castings are protected against wear by replaceable stainless steel cups installed
at all bearing locations.

Rotary shaft and housing seals are spring-loaded reinforced PTFE for extra long wear and
protection against leakage, abrasion damage, and deposit build-up.

O-ring materials are selected for each application. Available materials include fluorocarbon,
nitrile, chloroprene, Kalrez® and EPDM. Others can be supplied on order.

Anewgear system ofimproved design and construction Is Incorporated in Gamajet IV models
forincreased wear life. All gears are manufactured entirely of selected stainless steel alloys
and the two bottom gears are fitted with long-life tungsten carbide thrust washers. Gear
bushings compounded of PTFE or ETFE are standard in flo-thru oilless gearboxes and are
optional in sealed lubricated gearboxes where Oilite bronze is standard. -

Oil-lubricated machines have a sealed gearbox filled with FDA approved oil. Any heavy duty
gear oil, high or low temperature lubricant or grease may be used.

The flo-thru gearbox is lubricated by the cleaning solution. With this option maintenance of
gearbox seals is eliminated.

A controlled amount of the cleaning solution is permitted to flow through the tee and nozzle
housing bearings for tubrication and cooling. This flow also aids in removing solid particles
from between the bearings and cups to minimize abrasion damage to these parts.

In all Gamajet models, a low-pressure bypass system keeps the bevel gears and other
internal parts flushed free of debris that could interfere with proper functioning.

Self-cleaning CIP models are additionally equipped with the following:
1. A small auxiliary nozzle which washes the exterior of the machine.

2. Internal passages to provide direct high-pressure rinsing of any areas where build-up of
deposits could allow bacterial growth.

3. Holes to allow complete drainage of any cleaning solution remaining in the machine at the
end of the cleaning cycle that coulid cause product contamination. The gearbox of the flo-thru
model also drains completely when the machine is not in uss.

Redesigned dual and triple nozzle housings with centerline nozzle mounting on the Gamajet
IV eliminate unbalanced reaction forces. Interchangeable nozzles are now available in twelve
sizes from %4 in. (15.9 mm.) down 10 .177 in. (4.5 mm.). Nozzle sizes of '/,in. and smaller are
offered with new tungsten carbide inserts for improved jet performance at high pressures.

Complete operating and maintenance procedures are covered in a detailed instruction
manual furnished with all machines. Ready availability of spare parts or kits and ease of
maintenance on-site minimizes or eliminates the need for factory repairs.

Prompt factory overhaul or repair service is always available at Hayward, California.
Replacement parts are stocked year round. Special 24-48 hour delivery upon request at no
extra charge.

Stainless steel Gamajets are warranted for two years from date of shipment against any
defects in workmanship or materials. Normal maintenance parts such as O-rings, bearings,
seals, etc. are not included under this warranty, nor is damage caused by dropping, use of
destructively corrosive fluids, or other abuse. This warranty shall not apply to any malfunction
resulting from use of non-Gamajet replacement parts purchased from any source other than
Sybron/Gamajet or an authorized Sybron/Gamajet distributor.

2810557




Special Applications

Fermentation Chemical Readtor

Dual Nozzle 360°

Open Vat Tank Truck/Rail Car

Directional 180° Dual Nozzle 360°

Marine Tanker

———o— o
——0—0— < —o—a—
<
Gamaijet Cleaning Pattern 'y
—o—o - . —o—e- Dﬁv :
_improved design and stainless- .
_ - PTFE/ETFE: carbide comp
Dual Nozzle High - Capocity Multiple Units 360° construction.

Drawings Not Te Scaie




SYBRON CHEMICALS INC. - Gamajet®

NEWS RELEASE

INCREASED PRODUCTION CAPACITY OF REACTOR VESSELS
WITH NEW C.I.P. AUTOMATION

A major chemical processor recently installed a newly developed Clean-In-Place
Retraction Cleaning System, anticipating a 5 to 15% additional production
capacity through virtual elimination of reactor downtime with complete automa-
tion.

A patented retraction device inserts a hydraulic rotary nozzle through a valve
and follows a programmed cleaning procedure using only plain hot water to
scrub and wash off hard-to-remove, layered-on or baked-on reactor deposits.

Compared to traditional methods involving the use of chemical "soak and stir"
or hand-held water blasting devices, the system eliminates the need to open
up the tank for batch-to-batch cleaning purposes.

Since the process products are not exposed nor residual vapors or fumes are
allowed to escape, atmospheric pollution or product contamination hazards
are also eliminated.

The system employs moderate pressure of 300 to 600 psi as compared to high
pressure blasting devices that require 5,000 to 10,000 psi. Solid hitling water jets
are effective beyond 6 to 20 feet at volumes of 40 to 85 gpm. A unique steam
pump-amplifier supplies effective discharge pressures at four to six times input
steam pressures. Where in-plant steam is available, this nonmechanical pump
replaces the need for high pressure pumps, resulting in added operation and main-
tenance savings.

This development is economically significant in those plants who can use the
extra production capacity or operating savings with capital payback of one to
two years.

System and engineering services are offered on a guaranteed performance basis®

by the Equipment Division of Sybron Chemicals Inc., 121 So. Maple Avenue, So.
San Francisco, California, 94080, Tel. #800-356-7807.

March 8, 1989

Gamajet Equipment Division
SYBRON CHEMICALS INC.
21066 Alexander Court, Hayward, California 94545 (415) 293-9040, (800) 356-7807
Telex 34-9479, Telefax (415) 293-9045




PRODUCT DATA

GAMAJET RETRACTION SYSTEM
High Pressure Hot Wash Applications

SYBRON I Gamajet ®

The Gamajet Retraction System is designed for fast, automatic, in-place jet-scrubbing and jet- :

washing of enclosed or pressurized vessels without exposing process products or gases to the i

atmosphere. It answers current problems and contributes to production efficiency in the PVC,
_ resin, polymer, biochemical and other critical process industries.

] 'Powered by the pressurized liquid cleaning solution at economical pressures (500 to 1000 psi)
and effective flow rates (30-150 gpm), powerful jet streams reach 15 to 25 feet scrubbing and
rinsing effectiveness, heretofore not offered by water-blasting and spray valve devices com- ;
monly used today. .

Recent field evaluations have shown that this system with only 500-600 psi and 60-80 gpm at
180-200° F reactor cleaning conditions was more than adequate to clean, in one single step
without any chemical cleaning aids, acrylic emulsion and other tough deposits. This resulted in
savings on chemicals and effluent disposal costs.

‘ ' Other than plain water, the pressurized liquid solution may be any chemical solvent, caustic or
acid, depending on the tank cleaning requirement.

 The programmable control system allows the unit to be operated manually, remotely, or inte-
grated with a centralized plant computer facility. Flow rates, nozzle rotation speeds, multi-
wash cycle sequences or cleaning procedures can be programmed on-site.

A Multi-Tank Retraction System with an overhead rail track enables the use of one retraction
™ unit for a series of tanks. Thus, only the separable isolation valve portion of the system is
mounted on each tank, for additional savings.

Safety hazards to personnel and product quality problems are minimized by the system. With
" remote operation and monitoring, labor and operating costs can also be reduced. Tank down-
.. time is reduced if not eliminated.

| TECHNICAL SPECIFICATIONS

. Vessel Entry Opening: 14" minimum inside diameter
| 8" minimum with optional nozzle position sensor

_. Maximum Vessel Pressure: To 150 psi with knife gate valve
As required with wedge gate or ball valve

Insertion Mode/Distance: Vertical to 200"

Horizontal to 72"
l Installation Clearance: 60" minimum
Jet Washing Pressure: 100-1000 psi
Jet Washing Volume: 30-150 gpm

Jet Washing Temperature: To boiling (250° F maximum)

. Options: Multi-Tank System, insertion distance, internal pressure
rating, nozzle position sensor, manual or electronic
controls, etc., to fit application requirements.

90026 © SCI03/06/90

The information contained in this bulletin is to the best of our knowledge accurate; but since the circumstances and conditions under which it may be used are beyond our
control we do not accept liability for any loss or damage that may occur nor do we offer any warranty of immunity against patent infringement.
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PRODUCT DATA

GAMAJET HIGH PRESSURE
HOT WASH
RETRACTION SYSTEM

SYBHDNI Gamajet®

~ DESCRIPTION
) ' An automatic CIP system which inserts the Gamajet rotary cleaner
| into a reactor or process vessel and then retracts and stores the
Gamajet in a module outside the tank. Pressurized hot liquid jets
3 l soften, cut and wash off hard, tenacious deposits without necessity of
" costly chemical aids, high-pressure pumps and manual lances. The
system enables fast and easy cleaning on a programmed schedule or
. batch-to-batch basis. Build-up or layering of hard, tenacious deposits TYPICAL APPLICATION
% is prevented, eliminating the usual need for hand-held high-pressure e
lances or ‘‘chemical soak and stir’’ cleaning methods. P
3 1
. . . N It
‘ ' The Gamajet gives a precise, tight spray pattern insuring a thorough 1
' jet-scrubbing and washing procedure automatically without manually
' opening the tank. M
~ ADVANTAGES
l Low Capital and Operating Costs. The complete automated system
can be installed at Y3 to 2 of the total costs for currently used high- TLS‘R
' pressure 5,000-15,000 psi nozzles and lance systems. A
~ Tank Downtime Is Minimized or Eliminated. This results in increased \
l production capacity and maintenance savings.
Product quality is improved due to batch-to-batch cleaning efficiency. =
- . _ ke o
l Product contamination or atmospheric pollution is prevented by the TYP.
| | retraction features which eliminates opening and cleaning the tank OPERATING CHARACTERISTICS
manually.
Water Pressure, psi . ........ 400-800
' Hazards to men, equipment and the environment due to exposure to Water Flow, gpm ............ 50-140
. . . . Wash Cycles, minutes ......... 3-20
chemical vapors, gases, or to use of high-pressure water blasting Nozzle RPM o 320
~ nozzles are minimized or eliminated. Jet Temperatures, °F . ... . ... 140-215
' Jet Force at 25/, Lbs/sq.ft. ...... 92+
Guaranteed Performance. We provide installation drawings and .
engineering assistance, along with our performance guarantees. The Gamajet High Pressure Hot Wash
" Retraction System consists of the Re-
l traction Modules (hose reel as shown
or cable-puliey and rack & pinion), non-
mechanical steam pump (using plant
. steam and cold water), and the Gama-
. © SCI jet rotary wash head.
88046A Revised 5/9/88

The information contained in this bulietin is to the best of our knowledge accurate: but since the circumstances and conditions to which it may be used are beyond our
contro! we do not accept liability for any loss or damage that may occur nor do we otfer any warranty of immunity against patent infringement.

GAMAJET EQUIPMENT DIVISION
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GAMAJET HIGU PRESSURE-NOT WASU
PORTABLE RETRACTION SYSTEM

Gamajet llose
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PRODUCT DATA

GAMAJET C.I.P. RETRACTION

SYBRON |Gamajet®

FIXED C.I.P. REACTOR CLEANING SYSTEM
With GAMAJET RETRACTION & ROTARY MACHINE
(Electronic Controls and Sensors)

Fon !
" |
|

-
l

l
Gamajet Retraction Model PC!D

o =]

21

.l * Scaled or Pressurized Module

Pressurized llot Water and/or
Py g — Clhemical Recirculation {Optional)

Ty 0

: / . /~; ; \‘5 L o i 15 Ya>

= :(,1{ (5‘—'"_gf O Steam Ieed Water IFeed

‘nl:i\irﬂl =L Optional Chemical Recir-
L= : culation.

AN

Effluent Discharge

e

@ Sybron Chemicals Inc.
090490

The intormation contained in this bulletin is to the best of our knowledge accurate; but since the circumstances and conditions tq which it may be used are beyond our
control we do not accept liability for any loss or damage that may occur nor do we offer any warranty of immunity against patent infringement.

GAMAJET EQUIPMENT DIVISION

SYBRON CHEMICALS INC. / 21066 ALEXANDER COURT / HAYWARD, CALIFORNIA 94545 / (415) 293-8040 / (800) 356-7807 / TELEX 34-9479 / TELEFAX (415) 293-9045




PRODUCT DATA

GAMAJET C.I.P. RETRACTION
MODEL PCD

SYBRDN| Gamajet ®

SCHEMATIC DRAWING

MODULE 1100 SH[]VN7 MODULE 1300 7 MO DULE 1400 7 MODULE 15007 MODULE 1600
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© Sybron Chemicals Inc.
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The information contained in this bulietin is to the best of our knowledge accurate; but since the circumstances and conditions under which it may be used are beyond our
control we do not accept liability for any loss or damage that may occur nor do we offer any warranty of immunity against patent infringement.

GAMAJET EQUIPMENT DIVISION f

YBRON CHEMICALS INC. / 21066 ALEXANDER COURT / HAYWARD, CALIFORNIA 84545 / (415) 293-0040 / (800) 356-7807 / TELEX 34-9479 / TELEFAX (415)293 9045
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NLB CORP.

February 27, 1992

Manufacturer of the National Liguid Blaster

20830 Beck Road * Wixom, Michigan 48303.2824
Mr. Myron Schultz TELEPHONE (313) 624-5555 o .0008
United Eng. & Constructors (313) 8588 © FAX (313) 624-00

P.O. Box 5888
Denver, CO 80217

Dear Mr. Schultz:

This is in response to your telephone inquiry of February 24, 1992. Enclosed you
will find product information which describes NLB Reactor and Tank Cleaning
Systems.

NLB is the leading manufacturer in North America of high pressure waterblast
cleaning systems rated for pressures up to 20,000 psi. NLB supplies equipment
and accessories to many major industries throughout the U.S. and Canada. Our
reactor cleaning systems which have replaced chemical and manual cleaning,
greatly reduce downtime and help increase a vessel's overall productivity. After
21 years of business, NLB maintains a solid reputation based on the integrity of
the design, manufacture and service of its high pressure waterblasting
equipment.

j .

i

i '
i l
3§ '
1

NLB reactor cleaning systems which have replaced chemical and manual cleaning,
greatly reduce downtime and help increase a vessel's overall productivity.

Many major petrochemical producers use our systems to clean reactors from the
very smallest to vessels in excess of 40,000 gallons. Plastics, resins and
elastomer's like PVC, PVA, ABS, SBR, to name a few, are commonly cleaned with
NLB systems.

Thank you for your interest in NLB Corporation. If you have questions or need
additional information, please contact our sales engineer Mr. Dan Williams at our
Texas office. He can be reached at (713)471-7761.

Very truly yours,
NLB CORPORATION

David J. Yared” (/

Marketing Manager
DJY:dak

Enclosures
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REACTOR/TANK
CLEANING SYSTEMS

o
S

NLB 10,000 psi High Pressure Waterjet Cleaning Systems Remove
Internal Product Build-up and Reduce Cleaning Costs.

l NLB Corp.

-—_ - - - - =




Nozzles

Telescopic Lance

/4
@\7/ " Telescopic Lance

need for a man to enter a tank for cleaning. Using this
S system, cleaning downtime has been dramatically
. reduced.

I PO P R S T A, BT
g AR :

ey

3-D TANK CLEANING NOZZLES
Model Pressure Volume
JRN-19T-1H 6,000 psi 32 GPM
JRN-19T-2H 6,000 psi 53 GPM
JRN-19T-4H 8,000 psi 108 GPM

3 Telescopic Lance The NLB Telescopic Lance is used in larger vessels or in
1. Manhole base areas where overhead height is restricted. This lance posi-
} . 2. Inclination titting tions the 3-D head within the vessel. External hand
| handle wheels are used to manipulate extension/retraction, incli-
! 3. High-pressure nation, and rotation. NLB Telescopic Lances are available
hose in reaches of up to 259 inches.
: 4. Hose guide
l 5. Extension Swivel Socket Lance Adapter Model 5996
‘ telescopic handle The Swivel Socket Lance Adapter is used to locate the
6. Turning handle 3-D cleaning head into the required working position. With
base rotation this adapter, the lance has three movements; extension/
' 7. NLB nozzle retraction, inclination, and rotation. This lance adapter is
normally used in smaller vessels and is ideal for horizontal
‘ applications.
l P T NLB 3-D Tank Cleaning Nozzles
. SN NLB 3-D Spin-Jet® Nozzles deliver two high velocity jets
P ‘ 5 ' of water from a revolving/rotating head. 3-D heads may be
3 « f . rotated by the reaction energy of the high pressure water
' I s : or an inlet air supply. In operation, the jet nozzles rotate
: vertically while the body rotates horizontally. The combina-
tion of these two movements results in 360° spherical
cleaning coverage. Rotational speed adjustment allows for
‘ . proper impact time in a variety of work conditions.
- When using 3-D Spin-Jet Nozzles, there is no longer a

Air Powered
3-D Nozzles

JRN-1GTSE | 10,000 psi 34 GPM
“ 1600A-2H(Air) | 10,000 psi 50 GPM
T 160044H(AIN | 10000 psi | 100 GPM

i
J

1

2-D
Cleaning Nozzle

Kl

JRN-19T-18
6,000 psi
32 GPM
- JRN-19T-2B
e N 4,300 psi -
IO 66 GPM
- JRN-1STAH JAN-19T-2H JRN-19T-1H 17
JRN-19T-5E 11-90

l NLB Corp.

© ight 1990
NLB Corporation




High pressure water. . .
the best way

. to clean reactors
‘and tank interiors.

NLB high pressure water-jet reactor/tank
cleaning systems help you avoid
environmental problems of chemical
and hazardous waste disposal.

NLB waterjet cleaning is the only fast,
efficient and non-polluting answer to
industrial cleaning problems. Call or
write for details on how to put water to
work for you.

NLB field-proven units, equipment and
accessories handle the toughest jobs —
removing flaking paint, rust, grease, and
heavy paint build-up on surfaces;
cleaning concrete, pipes and tubes; and
cleaning steel to a “‘white”’ metal finish.

NLB waterjet cleaning is the only fast,
efficient and non-polluting answer to
today’s cleaning problems. Call or write
for details on how to put water to work
for you.

The |ndustry Leader in ’
High Pressure Water Blasting Technology

NLB Corp.

National Liquid Blasting Corporation
29830 Beck Road ® Wixom, M1 48393-9902 e (313) 624-5555 e Fax (313) 624-0908

©1930 NLB Corporation
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NLB High Pressure
Waterjet Cleaning
Systems up to 10,000 psi,
Solve Problems
Inherent to Reactor/
Tank Cleaning,.

In the normal cleaning of reactor/
tank interiors, several factors exist
which can lead to excessive costs,
environmental concerns and
Kabifity.

The use and disposal of solvents and
caustics, as well as manual cleaning
methods lead to extended cleaning
times and increased downtime, which
contribute to soaring tank cleaning
costs. And there is the potential for
expensive liability claims when
workers are exposed to the product,
caustics and solvents while working
inside or near a vessel.

The NLB 3-D SPIN-JET*
Nozze and Swivel Socket or
Telescopic Lances Efficiently
Remove 100% of Interior
Product Build-up While
Minimizing Downtime and
Cleaning Costs.

3D SPINJET

The NLB 3-D SPIN-JET Nozzle:
The 3-D SPIN-JET nozzle delivers
two high velocity jets of water from
its revolving/rotating head. The 3-D
head rotates by the reaction energy
of only the high pressure water. in
operation the jet nozzles rotate
vertically while the body of the 3-D
head rotates horizontally. The
combination of these two moverments
result in a 360 degree spherical
cleaning pattemn. A speed adjustrment
on the 3-D head allows for a vaniety
of rotational speeds which in tum
allow the high pressure water to have
the proper impacting time.

©)
L4 ]
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JTL3-3500H-3/4

Telescopic Lance

1. Manhole base

2. Inclination tilting

handle
3. High-pressure
hose

4. Hose guide
5. Extension

7 telescopic handle

1%

6. Tuming handle
base rotation
7. NLB nozzle

TELESCOPIC LANCE SELECTION CHART

“

The Swivel Socket Lance is used to
locate the 3-D cleaning head into the
required cleaning position within the
vessel. The lance has three (3) move-
ments, extension/retraction, inclina-
tion, and rotation. This lance is
nomally used in smaller vessels and
is ideal for use in horizontal applica-
tions such as stripping columns,
blow down tanks, flash tanks, and
hopper cars. The swivel socket
mounts to the vessels manway with a

custom designed manway adapter.

The Telescopic Lance is used in
larger vessels or in areas where
overhead height is restricted. The
lance positions the 3-D head within
the vessel by operating external
handwheels to achieve extension/
retraction, inclination, and rotation.
The lance is mounted to the vessels
manway opening with a custom
designed manway adapter. NLB
telescopic lances are available in pre-
engineered sizes ranging from 20" to
259" and are capable of service to
reactortank heights ranging from
60" to 334”. Custom sizes for
specific applications are available.
Fully automated robotic telescopic
lances are also available.

137.8 158-177

339
JTL3-4500H-3/4 46.9 177.2 197-216
JTL3-5500H-3/4 59.8 216.5 237-255
JTL3-6500H-3/4 72.2 255.9 276-295
JTL4-3500H-3/4 20.9 137.8 158-177
JTL4-4500H-3/4 . 30.7 177.2 197-216
JTL4-5500H-3/4 40.6 216.5 237-255
JTL4-6500H-3/4 - 50.4 255.9 : 276-295
JT1L4-7500H4-3/4. - - 60.2 2953 315-334
JTL3-3500H-1-1/4 38.8 137.8 158-177
JTL3-4500H-1-1/4 51.8 177.2 192-216
JTL3-5500H-1-1/4 65.0 216.5 237-255
JTL3-6500H-1-1/4 78.1 2559 276-295
JTL4-3500H-1-1/4 26.0 137.8 158-177
JTLA-4500H-1-1/4 - 35.8 177.2 197-216
JTLA-5500M4-1-1/4 - 45.7 216.5 237-255
JTL4-6500H-1-1/4 - 55.5 255.9 . 276-295
JTL4-7500H-1-1/4 65.4 295.3 ) 315-334




NLB Automated, Between-
Batch Cleaning.

NLB Automated Between-Batch
Tank Cleaning Systems eliminate
or greatly reduce prolonged and
expensive cleaning. Cleaning takes
a fraction of the time when
compared to other methods and is
accomplished without the use of
chemicals, solvents or caustics.

Of particular importance in high
production vessels is an NLB
dedicated system which saves
valuable production time since the
cleaning system is installed on
the vessel.

Cleaning takes place immediately
after each production batch. By
cleaning between batches, the
product is removed from the
vessel before it can dry or build
upon itself.

These cleaning systems are
custom designed and manufactured
to meet each clients’ individual
requirements and specifications.
NLB’s staff of application Sales
Engineers and Manufacturing
Engineers are experienced in
evaluating your needs and
responding to them.-

Important considerations in
designing these systems include:

¢ Type of product manufactured

® Vessel size ‘

* Internal vessel configuration

® Overhead room.

NLB High Pressure

Pump Units.

NLB high pressure pump units
operate at pressures up to 20,000
psi. All models feature rugged,
heavy-duty NLB industrial, high
pressure pumps built for
continuous duty operation. Electric
motor drive units are skid or dolly
mounted. Industrial diesel engine
models are also available,

NLB systems are thoroughly
tested before shipment. The units
are available to purchase, lease
or rent.

NLB 3-D nozzle
in home position

8”0 14"
nozzle openings

Nozzle at
full extension

10100E 100
8100E 100
6100€ 100
10150E 150
8150E 150
6150E 150
10200€ 200 ,
8200F 200 ,
6200E 200 56 6,000
10250€ 250 43 10,000
8250E 250 54 8,000
6250E 250 65 6,000

High pressure
hose reel
Lance drive
mechanism
Aoy
£
i 3-D nozzle
'“’ parking chamber
Floor line |




The NLB Difference Example of an NLB turn-key deaning system | Pumping station with three NLB high
; inter: for plant facilities. pressure pumping units (up 1 10000

When it comes to interior tank and psi each) with electrical controls.
reactor cleaning projects, NLB offers R Nrmerization tanks
much more than just a pump and ) ) and other vessels deaned with

- . N ! bui N N
cleaning nozzle. We take pride in rherior prockict tuikdup A ZJP‘L?“ escopic nceswih 3.0
our reputation as the ““Systems People”. cars and overthe-road = dwmingmﬁd
We see that you get not only the best be"'meeﬁ'w‘eb"”c ' sysems,

cleaning equipment available, but
also a fully integrated system to fit the
special needs at your plant. From the
3-D SPINJET® nazzle, to the telescopic
lance, to the continuous duty NLB
high pressure pumping system
including ali pipe and valves, to com-
pletely automated electric controls —
NLB’s engineers will custom design a

)

total system to match your require- % %
ments. Totally automated after batch 51 .,
cleaning systems are also available. &k g !’
They are permanently attached to the % x ® % ;
vessel and are isolated from the gERs g
actual process. They are designed to “5 ’gjﬂ
l contain fumes, telescope and clean- § 1 EL3
| ing automatically after each batch. § g
These systems allow increased pro- product build-up from {1 5
; duction capability, and can be push spray dryer vessels
' button or computer controlled. o
down tank deaning.
Stripping columins are deaned
using swivelsocket lance with
3D SPINJET nozzle.
Nozzle Selection
NLB 3-D SPIN-JET Tank cleaning 3-D TANK CLEANING NOZZLES
nozzles come in a variety of sizes MODEL PRESSURE VOLUME
xﬂ: :‘ :C';Se of .“OZZ'g pressure and JRNAGFIH 6,000 psi 32GPM | | NUB 2-D ROTATING NOZZLES
pacities to fit most any JRNAI9T.2H 6,000 psi 53 GPM L\ areideal for cleaning vertical
reactor tank or vessel cleaning JRNATAH 2,000 oo 108 GPM -" 3 or horizontal pipes and stacks.
application. Now NLB even offers s e The high pressure spray
two sizes of air powered tank clean- JRNATESE | 10000 psi 34 GPm " rotates perpendicularto
ing heads. Consult NLB to deter- 1600/-2H (Air)] 10000 psi 30 GPM — ! % |, thenozzlebody
mine the 3-D nozzle which best fits 1600A-4H (Ain} 10,000 psi 100 GPM
your needs. ‘-—
Y PNAGEIB  JRNA9T2B
- 6,000 psi 4,300 psi
3D [ 32GPM 66 GPM
Tank Cleaning Nozzies :

JRN-I9T2H JRN-19FIH

JRN-19T5E
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NLB Systems for a Wide
Range of Applications:
Interiors of Chemical
Reactors, High-molecular
Polymerization Tanks and
other Vessels.

Examples of plastics, resins and
elastomers presently being cleaned:
ABS, PS, PU, PVAC, PVC, SAN, BR,
CR, IR, NBR, SBR. Other industries
with high pressure tank cleaning
applications: breweries, distilleries,
dairies, food plants, paper and
cellulose plants, rubber, highway and
railroad tankers, marine, nuclear and
mineral/oi! industry.

BENEFITS OF THE
NLB SYSTEM

1. Complete “matched” system NLB
cleaning systems are custom designed
to fit in your plant as a totally integrated
cleaning system.

2.Safety — The systems provide greater
safety by eliminating the need for per-
sonnel to enter a tank which contains
toxic residues or gases dangerous to
human health.

3. Econommy — Eliminates costly use of
caustics and solvents which lead to ex-
tended downtimes, special treatment,
handling and disposal problems, as well
as extensive ecological concems.

4. Thorough Cleaning — High velocity
jet streams of water up to 10,000 psi
reach into previously inaccessible areas.
The system removes all deposits on the
interior walls, reaching behind baffles,
coils, and agitator blades.

5. Convenience — The 3-D nozzle can
easily be inserted through the manway
opening and extended to the required
cleaning positions within the vessel. All
lance positioning is controlied from out-
side the vessel.

6. Time Savings — The 3-D nozzle may
be inserted into the tank immediately
after a batch has been removed, without
costly cool-down or airpurging time re-
quired for manual cleaning.

Depending on the number of
tanks and frequency of cleaning,
the cumulative time saved over a
given period can be con-
siderable. The hours saved by the
short downtime for each clean-
ing become production time
with increased efficiency. And
the effectiveness of the cleaning
itself improves quality control
and efficiency of your process.

Results from actual tank cleaning operation:

(A VISR
Latex adhesive reactor before Latex adhesive reactor after less
cleaning than 40 minutes cleaning

AN
I ~

~ s d
3000 gallon latex reactor with NLB 3000 gallon latex reactor with product
nozzle in position before dleaning : draining after less than 30

minutes cleaning

REACTOR AND TANK CLEANING TIME COMPARISON

Present Method:
Reactor Manual or Present Production | Personnel
Capacity Chemical NLB Method NLB Time Costs
M Hrs. x 3 Hms X
3,000 . ¥ Hours 3Hours | 3 Workers = | 2 Workers = 11 Hrs. 36 Hrs.
galions (Marnual) 42 Hours 6 Hours
4 Hrs. x
6,000 28 Hours 4 Hours 2 Workers = 24 Hrs. +8 Hrs.
gallons (Chemical) 8 Hours
72 Hrs. X BHm x
50000 72Hours 8 Hours | 4 Workers = | 2 Workers = 64 Hrs, 272 Hrs.
gallons (Manual 288 Hours | 16 Hours

(Times based on NLB systems currently instalied)

Front cover illustrations:

Top left - Spray dryer cleaning

Yop right - Stripping column cleaning
Bottom right - Rail tanker cleaning

Bottom left - Reactor cleaning

Center - NLB model 10250F pumping unit
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AUTOMATED

HYDRO SYSTEMS, INC.

HIGH PRESSURE WATER SYSTEMS

27930 Groesbeck
Roseville, Michigan 48066
(313) 772-9696 * Fax: (313) 771-1882

February 24, 1992

United Engineers Construction
P.O. Box 5888 §
Denver, CO 81217 g

Attention: Mr. Myron Schultz
Dear Myron:
It was a pleasure talking with you.

You have a very interesting and challenging application to
deal with. Automated Hydro Systems specializes in the design
and build of high pressure water systems for industry. We
have been involved with various tank, reactor cleaning
systems and look forward to working with you on this project.

Your challenge is cleaning vessels with such large diameters.
Certainly not impossible, simply putting our existing
technology where needed to accomplish the goal. We can
accomplish this even in the largest vessel.

Factors to be considered:

1. Size of the vessels.

2. Hitting distance.

3. Water wash.

4. Rinse - Sodium Hydroxide (Chemical Data)

5., Sterilize Solution (Chemical Data).
6. Material free flow (Slurry).
7. Sealed system - automatic.

Initially, these are all the know considerations, but more
may become obvious as we get further into this project.

I am enclosing two sets of literature along with a drawing of
a small monsanto vessel for your information.




Page 2
02/24/92

After you have reviewed this material, I'll call to discuss
this further. If you have any questions, please call at your
convenience.

Best Regards,
Automated Hydro Systems

&MQ/L%/ [le n~fer’
Chuck Allen
President

l




Water Blaster® Accessories
Vessel and Cleaning Equipment

Teleboom
Model Number Collapsed Overall Welght Extended Length
Number of Sections |  Length (ft.) Length (ft.) (Ibs.) <E"‘:°°L,’:,',;°,‘;°P°
412654-001 3 45 11.0 110.0 86"
412654-002 3 6.6 17.0 120.0 146"
412654-003 3 85 23.0 130.0 206"

bbbbooboobJ o
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AUTOMATED

HYDRO SYSTEMS, INC.

HIGH PRESSURE WATER SYSTEMS .~

1 27930 Groesbeck
Roseville, Michigan 48066
(313) 772-9696 o Fax: (313) 771-1882

i O S
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' S(3-212-265¢

HONE: (313) 452-2820
o] (519 hohhone

-

'AHS provides:

— PAINT TOTES —

Automated Hydro Systems (AHS) will give your paint tote cleaning problem a solution:

AHS specializes in turn key systems with the full service to support your operation.

Your Needs

¢ A Clean Vessel
e Eliminate Vessel Entry
e Eliminate Hazardous Atmosphere

¢ Minimize Hazardous Waste

e Reduce Labor e Lelesey = il
/
o Cost Effective Lasccts «/* Th
l‘—‘" el e st
AJT chcom Iy

A Solutlon mess

¢ Experienced

* No Vessel Entry

e Improved Work Atmosphere
¢ Minimized Hazardous Waste
¢ Less Labor

e Cost Effective

Let ASH provide you with the best cost effective solution for your paint tote problems.

¢ Engineering

* Pumps

AUTOMATED

HYDRO SYSTEMS, INC.

b
LI ; 1

HIGH PRESSURE WATER SYSTEMS

e Turn Key Systems

¢ Service
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i AUTOMATED

HYDRO SYSTEMS, INC.

HIGH PRESSURE WATER SYSTEMS ROSEVILLE, MI 48066

'PHONE: (313) 772-9696 27930 GROESBECK HWY.

FAX:  (313) 771-1882

PAINT STRIPPING

Body Carrier Cleaning
Bumper Carrier Cleaning
Body Wash

Leak Test

Paint Booth Grate Cleaning

PICTURED:
Carrier Cleaning

e One AHS Model 200-20ES
High Pressure Pump

¢ One Cincinnati Robot
e 20,000 PSI

* Cleaning Time is 15 minutes
per carrier.

Available

Standard Equipment:

¢ Pressures up to 60,000 PSI
Abrasive Cutting Systems
Wet Sand Blasting Systems
Guns |

Hose

Nozzles

SALES - SERVICE - PARTS
Engineering Design
Turnkey Systems




CLEANING CHAMBER SOUND DIRTY SCREEN MOVING
PROOF TOWARDS CLEANING RN
STATION
ROTARY JET SUPPORT

STRUCTURE ‘“\
ROTARY JET UNITS \
BLOW OFF HALO WITH N
AMPLIFIER AIR KNIFE  ~—— v .
UNITS 7 Environmental
Solutions

CLEAN SCREEN MOVING
THROUGH BLOW OfF

for Industry.

Give us
your problems,
we have the
solutions!

TN
> 7 HIGH PRESSURE WATER
_=7-77 . PUMP UNIT - MAY BE REMOTELY

LOCATED

'/ IS ‘.-»:;\f":”:?/‘ \,//\ P
| Clean your screens and plates cost effectively!

ELIMINATE: INCREASE:
e Costly Chemical Cleaning e Life of Screens
¢ Labor Intensive Handling e Product Quality
e Expensive Oven Burn Off ¢ Profits

e Environmental Problems

AHS Offers:

e A Proven System

e Complete Turnkey
Systems.

AUTOMATED

HYDRO SYSTEMS, INC.

HIGH PRESSURE WATER SYSTEMS
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AUTOMATED

HYDRO SYSTEMS, .INC.
P ——— 27930 GROESBECK HWY.

PHONE: (313) 772-9696 HIGH PRESSURE WATER SYSTEMS ROSEVILLE, Ml 48066

FAX:  (313) 771-1882

_PAINT CONVEYOR CHAIN, HANGER CLEANING SYSTEM

AHS Standard Systems
range in pressure from
3000 to 35,000 PSI.

PROBLEM:
_| ¢ Paint Overspray Build-up
¢ Dirt Build-up

| SOLUTION:

| ¢ AHS Chain Hanger
Cleaning System

e High Pressure Pump

¢ Rotating Jet Seal
Assembly or -

e High Pressure Fixed
Manifold to Meet
Your needs.

RESULTS:

¢ Reduce contaminated parts by as
much as 50%.

AHS will design, build and install a
system to meet your needs.

QUALITY
STARTS
HERE!

3 B 5 o ,




i AUTOMATED

HYDRO SYSTEMS, INC.
19852 HAGGERTY ROAD

_PHONE: (313) 462-2820
\ HIGH PRESSURE WATER SYSTEMS LIVONIA, MICHIGAN 48152

'FAX: (313) 464-2924

i |
'} HIGH PRESSURE PUMPS TO 20,000 PSI

AHS Standard models range
from 15 Horsepower to 500
Horsepower

Standard Models
available in:

— Power —

¢ Electric
¢ Diesel

¢ Gasoline
e Propane

— Mount —

e Skid
e Trailer
e Dolly Wheels

— Accessories —

e Guns
e Hose
e Nozzles

A '
. 5 i i
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I AUTOMATED

HYDRO SYSTEMS,-INC.

HIGH PRESSURE WATER SYSTEMS LIVONIA, MICHIGAN 48152

PHONE: (313) 462-2820 19852 HAGGERTY ROAD

lFAX: (313) 464-2924

§ HIGH PRESSURE ACCESSORIES

Abrasive Cutting — Pressures to 60,000 PSI

¢ For use with AHS Pumps to 20,000 PSI
e For use with AHS Intensifiers to 60,000 PSI

Grate/Floor Cleaner — Pressures to 20,000 PSI

e Available in 3 or 4 wheel models
¢ Self propelling Rotating Seal - eliminates
need for external power source.
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Spraying Systems Co. y Spraying Systems Co.

Allison Buhl Allison Buhl

Represented By: Al Buhl & Associstes
1800 Broadway - Ste. 2035, Denver, CO 80202
Tel: 303-830-9002 + FAX: 303-830-9373

Represented By: Al Buhl & Assoclates
1600 Broadway - Ste. 2035, Denver, CO 80202
Tel: 303-830-8002 « FAX: 303-830-9373

DAN A. WILLIAMS
Sales Engineer

g TOFTEJORG, Inc.

A ——
Troy R. Humphries

Executive Vice President

201 S. 16th
NLB CORP. LaPorte, Texas 77571
(713) 471-7761
. Res: (713) 941-4455
Manufacturer of the FAX: (713) 471-8738
National Liquid Blaster World Headquarters
29830 Beck Road
Wixom. Michigan 48333
(313) 624-5555
Facsimile: (313) 624-0908

2614 East Beltway Eight, Pasadena, Texas 77503 U.S.A.
Office: (713) 487-7851, Telex: 362102 TOFTE HOU, Fax: (713) 487-7837

Gerald V. DeLaney

AUF@ MAWE]D) ~ Mansger, Equipment Marketing & Sales

HYDRO SYSTEMS, INC.

L3
HIGH PRESSURE WATER SYSTEMS EnkA(M.ﬁn‘;' EEq:‘i-pment

Chuck Allen

President SYBRON CHEMICALS INC. Phone: (510) 293-9040

Gamajet Equipment Division (800) BUY-JETS (289-538
27930 Groesbeck (313) 772-9696 21068 Alcramier Ot East Coast (300) 676.0020
Roseville, M| 48066 Fax: (313) 771-1882 Hayward, CA 94545 Fax: (510) 293-9045

E TOFTEJORG, Inc.

AR S—
Jackie L. Heidaker

Sales Coordinator

JAMES E. SLAUGHT
DIRECTOR OF saLEs |+ U

16737 W. HARDY ST
HOUSTON. TEXAS 77060 Usa
(713) 821-7300

TELEX: (ITT) 4820681 BUTTER

2614 East Beltway Eight, Pasadena, Texas 77503 U.S.A.
FAX: (713) 821-5550

Office: (713) 487-7851, Telex: 362102 TOFTE HOU, Fax: (713) 487-7937
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Nltech

"Where blotechnology, quality, and service meet."

Larry Eitel

Product Manager

United Engineers and Constructers
P.O. BOX 5888

Denver, CO 80217

Dear Mr Eitel,

It was nice speaking with you today. I have enclosed information
on Chlortech. If you have any questions, please feel free

to call me. I have also given this information to Dave Kelsall,
our salesman for your area. He should be giving you a call.

Sincerely,

Becky Timmons

Director of Q.A.
0950X/BT

ALLTECH BIOTECHNOLOGY CENTER - 3031 Catnip Hill Pike « Nicholasville, KY 40356
Tel: (606) 885-9613 « Telex: 218425 - FAX: (606) 885-6736
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USING CHLORTECH T0 SANITIZE LINES OVER THE
WEEKEND IN A BREWERY

PRODUCT APPLICTION REPORT

COORDINATOR: Mark Phipps, Resident Brewmaster
Howard Wright, ALLTECH

LOCATION: Hudepohl-Schoenling Brewing Company
Cincinnati, Ohio

DATE: Evaluation of product for one year (1989)

METHODS: CHLORTECH is used to sanitize beer hoses and
lines over the weekend. Preparation is as
follows: Oon Friday following C.I1.P.
cleaning and subsequent acid cleaning (with
SCALE-BITE), CHLORTECH at 100 ppm

(activated) fills the 1lines to stand over
the weekend.

RESULTS: Counts of bacteria and yeast on Monday
morning were zero. Additionally, no
corrosion was evident after one year of
product use.

ALLTECH BIOTECHNOLOGY CENTER + 3031 Catnip Hill Pike + Nicholasville, KY 40356
Tel: (606) 885-9613 + Telex: 218425 « FAX: (606) 885-6736




CHLORTECH

CHLORIECH is already cleared by FDA, EPA & USDA for many appiications. Some of these are Ested below:

EPA For sanitizing rinse of uncut, unpeeled fruits and vegetables at 5 ppm followed by potable water rinse.

For dental pumice disinfectants at 500 ppm.

For disinfection of water systems aboard planes, boats, and etc. at 500 ppm. Up to 500 ppm for clean non-porous
surfaces.

For treatment of stored potable drinking water at 5 ppm.

For disinfection and deodorization of animal confinement units at 500 ppm.

A A A A

FDA

\

In21 CFR 178 1010 cleared by FDA for all food contact surfaces at maximum 200 ppm. Actual use concentration
is 100 ppm.

USDA For bacterial and mold controlin federally inspected meat and poultry processing surfaces section Pt at 500 ppm.

D2 approval as a terminal sanitizing rinse not requiring water flush on all food contact surfaces in food processing
plants at 100 ppm, ’

Comparison with other disinfectants

A recent study from the University of Oklahoma (Tumer, 1988) compared the levels of disinfectants required to achieve a
~ 99.999% Kkill i 60 seconds of various microorganisms. The results are shown below:

. Level of Disinfectants to Achieve a 99.999% Kill

V
V

Disinfectant Microorganism:
(mg/liter) . Pseudomonas Staphylococcus Saccharomyces
| aeruginosa aureus cerevisiae
l Chlorine compound | (Chlorox) 1,000 1,000 1,000
Chlorine compound Il (Sodium Chlorine) : 820 820 . 1,000
Stabilized Chlorine Dioxide | 310 1,300 640
Stabilized Chlorine Dioxide Il (CHLORTECH) 48 93 95
" lodophor 440 440 450
Peroxide 36,000 ' 68,000 270,000
Glutaraldehyde-phenol 2,300 1,200 620
Acid glutaraidehyde 6,600 2.200 18,000
™ Quaternary 580 140 740
Acidified quaternary 150 1,200 300
Phenolic 1,500 380 190
% CONCLUSION:

CHLORTECH was most the effective disinfectant and gave a 99.999% kill at 50-100 ppm in 60 seconds. ‘
it was 50-100 times more effective than sodium chlorine. :

a ONS FORUSE

1. Poultry Processing Plants: As an additive to potable water, process water systems and ice made from potable water to
inhibit bacterial slime and improve taste and odor, use concentrations up to 2.0 gailons of CHLORTECHK per 1,000 gallons
of water (40 ppm CI0,).

. Meat Processing Plants: As an additive to potable water, process water systems and ice made from potable water to inhibit
siime and improve taste and odcr, use concentrations of up to 0.5 gallons of CHLORTECH per 1,000 galions of water (10
ppm CI0,).

3. For sanitizing and odor control: Treat walls, floors. drains, cutting surfaces. utensils. equipment. holding tanks, receiving

tanks and pipe lines. Treat with a 1:50 dilution (2.5 oz. per galilon) soiution (400 ppm Cl0,) which has been adjusted to pH

of approximately 4-5 prior to use employing citric acid. Allow to soak for 20 minutes. Flush with potable water before reuse.

4. Dairy and Beverage Plants: For bactena control of lines and fillers dunng downtimes, fil lines and filler with a solutior of 150

ppm CI0, which has been adjusted to a pH of 4-5 with citric acid. Let stand for downtime. Flush with potable water before reuse.

5. For mold inhibition on fioors, walls, and ceilings, fog with concentration of CHLORTECH up to 2,500 ppm CiO,.

N

DILUTION TABLE: , PROPERTIES:
GALLONS CHLORTECH GALLONSWATER PPMCI0, Form: Clear liquid

1 20,000 1.0 Color: Pale yellow

i 1 ) 2,000 10.0 Odor: Mild

1 1,000 20.0 Density: 8.8 Ibs./gal.

‘ 1 500 40.0 Freezing Point: 11°F
1 400 50.0 pH: 8.6 as is )
1 250 80.0 Shelf Life: Exceeds 18 months
1 200 100.0 Metal Safety: Safe in all metals, glass and
1 . 50 400.0 plastc in normal use concentrations.
1 7 2,500.0
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i CHLORTECH
l INDEX TO APPLICATIONS AND DIRECTIONS FOR USE
PAGE
l A. In food processing plants, restaurants, dairies,
bottling plants and breweries.
' 1. Terminal sanitizing rinse . . N 1
; . 2. Disinfect walls, ceilings, floors . 2
3 Control bulldup of odor and slime- formlng
bacteria in process waters for vegetable
' rinses . . e 2
‘ 4, To extend freshness and shelf life of
fruits and vegetables . . . .o 3
l 5. Control odor and slime formmg bacterla
in ice plants . . .o 4
6. Control odor and sllme formlng bacterla
' in water filtration systems, sand and
; gravel beds, etc. . e e e e e 4
7. Control mold and mlldew .o .o 4
] 8. Control odor and slime- formlng bacterla
in stainless transfer lines and on line
equipment at night time/weekends . . . . . . 5
' B. In laboratories, hospital morgues, institutions
1. Disinfect non-porous surfaces . . . . . . . 6
l 2. Disinfect equipment and instruments . . . . 6
| 3. Disinfect water bath incubators . . . . . 7
4, Control odor and slime forming bacteria 1n
incubators . . 7
' 5. Control odors from autoclavmg blologlcals 8
h 6. Deodorize holding rooms . . . . . . . . . . 8
l C. In animal rearing and confinement facilities
1. Disinfect confinement facilities . . . N 9
l 2. Control odor and slime-forming bacteria . . 9
\ 3 Control odors on pets, litter boxes,
carpets and concrete floors . . . . . . . . 10
l ALLTECH BIOTECHNOLOGY CENTER » 3031 Catnip Hill Pike » Nicholasville, KY 40356
Tel: (606) 885-9613 « Telex: 218425 » FAX: (606) 885-6736
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D. In water treatment and water storage systems |
' 1. Disinfect water storage systems on aircraft, i
- boats, etc. . . 11 ?
2. Control odor and sllme formlng bacterla in
' stored potable water . . . . 11 ‘1
- 3. Remove off odors/tastes in mun1c1pa1 well }
water . . . . . . o e e 12 §
l E. Industrial applications
1. Inhibit growth of slime and odor causing
l bacteria in water base cutting oils . . . . 13
) 2. Disinfect surfaces associated with
ventilation and air conditioning ducts . . . 13
l 3. Deodorize ventilation and air conditioning
- duct work . . . . . . 0 v e e e e e 13
' F. Storage and Disposal, First aid . . . . . . . . . 14
N G. Preparation of activated solutions, Dilution
l chart . . . . . . o w00 e ey 15
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CHLORTECH

CHLORINE DIOXIDE FROM ALLTECH, INC.

APPLICATIONS AND DIRECTIONS FOR USE

A, 1IN FOOD PROCESSING PLANTS SUCH AS POULTRY, FISH AND MEAT
AND IN RESTAURANTS, DAIRIES, BOTTLING PLANTS AND BREWERIES.

AS A TERMINAL SANITIZING RINSE FOR STAINLESS STEEL AND
OTHER HARD NON-POROUS FOOD CONTACT SURFACES SUCH AS
TANKS, TRANSFER LINES AND FOOD PROCESSING EQUIPMENT.

1.

a.

All gross food particles and soil should be removed
prior to sanitizing by use of a pre-flush,
pre—scrape or pre-soak treatment.

Clean tank, line or surface thoroughly using a good

~detergent and rinse with clean potable water before

sanitizing.

Preparation of sanitizing solution: Place 3.25 £l
oz of CHLORTECH into a clean plastic pail or
container and add 10 grams of food grade citric acid
of no 1less than 99% purity. Prepare in a well
ventilated area. Avoid breathing any fumes which
may be produced while crystals are dissolving.
Allow five minutes reaction time for crystals to
dissolve completely. To this solution, add 5
gallons of clean potable water. This will yield a
working solution containing 100 ppm available
chlorine dioxide.

To apply, fill, flush, immerse or spray tank, line,
equipment or food contact surface with active
solution making sure surface area is thoroughly wet
for at 1least one minute. After sanitizing, drain
tank, line or equipment and allow to air dry. Fresh
sanitizing solution should be made up daily or more
often if solution becomes diluted or soiled.

-1-
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2. TO DISINFECT WALLS, CEILINGS AND FLOORS.

a.

Before disinfection, all gross filth must be removed
from areas to be disinfected and thoroughly cleaned
with a good detergent followed by a clean, potable
water rinse. '

Preparation of active disinfection solution: Place
3.25 f1 oz of CHLORTECH per gallon of working
solution (500 ppm available <Cl0) into a clean,
plastic pail and add 10 grams of food grade citric
acid of no less than 99% purity. Prepare in a well
ventilated area, avoid breathing any fumes which may

be produced while crystals are dissolving. Allow
five minutes reaction time and for crystals to
dissolve completely. To this solution, add one

gallon of clean, potable water. This will yield a
working solution containing 500 ppm of available
chlorine dioxide.

To apply, spray or fog disinfectant solution onto
surface to be disinfected, using a suitable spraying
or fogging device and making sure that the area is

thoroughly wet for at least ten minutes. Active
solutions may be irritating when breathed,
therefore, always use a suitable protective
breathing apparatus when fogging or spraying these
solutions. After application, allow to air dry.

Treat as required. Always apply freshly made
solutions. Never reuse activated solutions.

3. TO CONTROL THE BUILDUP OF ODOR AND SLIME-FORMING
BACTERIA IN PROCESS WATERS FOR VEGETABLE RINSES AND
ASSOCIATED TANKS, FLUMES AND LINES.

a.

All tanks, flumes, etc., should be thoroughly
cleaned when possible with a good detergent and
completely rinsed using clean, potable water prior
to treatment.

Preparation of solution: Chill tanks or vegetable
rinse tanks may be batch loaded at start up with 1.3
fl1 oz (l10ml) CHLORTECH per ten gallons of potable
water (5.0 ppm available Cl03). Make up water
should be treated using a chemical feed pump or
injector system and applied at the rate of 1.3 fl oz
per ten gallons potable water. Make up new
CHLORTECH solution daily.

Optional activated solution - if heavy use of rinse
water is expected or if slime buildup is extreme, an
additional activation step may Dbe used in
preparation of solution.
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Preparation of activated solution: Prepare in a
well ventilated area, avoid breathing any fumes
which may be produced while crystals are
dissolving. For each ten gallons of rinse water to
be used, measure out 1.3 f1l oz (10ml) of CHLORTECH
and pour into a clean plastic container, pail or
drum. To this CHLORTECH amount, add citric acid of
no less than 99% purilty, at the rate of 1/4 teaspoon
crystals ( 1 gram) per 1/3 f1 oz CHLORTECH.

Allow 5 minutes reaction time for crystals to
dissolve. Chill tanks or vegetable rinse tanks may
be batch loaded at start up with activated CHLORTECH
solution with 1/3 f1 oz (10ml) per ten gallons of
potable water (5.0 ppm available Cl0j3). Make up
water should be treated using a chemical feed pump.
In order to ensure accurate delivery, a 1 to 10
dilution of the active concentrate should be made
and the feed rate of 3-1/3 fl oz per 10 gallons
should be maintained. Make up fresh CHLORTECH
solutions daily.

NOTE: Chemical feed pumps and injectors must be
chlorine resistant for best operation.
Available Cl05 levels should be confirmed.

FOR USE IN THE PREPARATION OF FRUITS AND VEGETABLES TO
EXTEND FRESHNESS AND SHELF LIFE.

a.

- Before treatment, whole fruits and vegetables should

be washed and thoroughly rinsed with clean potable
water.

PRE-TREATMENT FOR  UNCUT, UNPEELED FRUITS AND
VEGETABLES.

Preparation of treatment solution: Measure 0.032 f1l
oz of CHLORTECH per gallon of treatment water. This
gives a use solution concentration of 5 ppm.

Dip produce in treatment solution for about 10 to 20
seconds, then follow with a potable water rinse.

POTABLE WATER RINSE FOR CUT AND PEELED FRUIT AND
VEGETABLES.

Use 0.0064 fl oz of activated CHLORTECH per gallon
of rinse water. This gives a use solution
concentration of 1 ppm.

Rinse produce in sink for about 10 to 20 seconds.
For a more thorough rinse break produce apart.
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TO CONTROL THE BUILDUP OF ODOR AND SLIME-FORMING
BACTERIA IN ICE MAKING PLANTS AND MACHINERY.

a. Ice Making machinery should be disassembled and
thoroughly cleaned using a good detergent followed
by a potable water rinse.

b. Preparation and application of solution: The
CHLORTECH solution should be applied to the incoming
water line of the ice machine via a chemical feed
pump or injector system and proportioned at the rate
of 1.5 f1 oz per ten gallons potable water (20 ppm
available Cl0j).

TO CONTROL ODOR AND SLIME-FORMING BACTERIA BUILDUP IN
COMMERCIAL WATER FILTRATION SYSTEMS, SAND BEDS, GRAVEL
BEDS AND CHARCOAL FILTERS WITH ACCESSIBLE SERVICE
HATCHES.

a. Drain all existing water from sand and carbon filters
and rinse once with clean, potable water. Fill sand
filter with potable water and adjust pH of water to
6.0 using citric acid or equivalent pH adjuster.

b. To prepare solution: Measure out 2 fl oz CHLORTECH
concentrate for each gallon of filter system volume
(300 ppm available Cl103) and add to the sand
filter through access hatch. Fill system with
clean, potable water and <circulate system 30
minutes. Allow system to soak 2 to 3 hours. After
treatment, drain system and rinse with clean,
potable water until residue is no longer detectable
and when pH is normal.

TO CONTROL MOLD AND MILDEW, ODOR AND SLIME-FORMING
BACTERIA ON WALLS, FLOORS AND CEILINGS.

a. Before treatment, all soil and gross filth must be
removed from areas to be treated and cleaned with
detergent followed by a potable water rinse.

b. Preparation of solution: Place 6 1/2 fl1 oz of
CHLORTECH concentrate per gallon of working solution
(1,000 ppm available Cl0;) into a clean, plastic
pail or drum and dilute with clean, potable water.

c. To apply, spray or fog solutions onto walls, floors
and ceilings using a suitable spraying or fogging
device and making sure all surface areas are damp.
Avoid breathing solution mists by use of a suitable
protective breathing apparatus. Avoid contact with
food or food contact surfaces. Allow to air dry.

d. Repeat application as needed.
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8. TO CONTROL THE BUILDUP OF ODOR AND SLIME-FORMING
BACTERIA IN STAINLESS STEEL TRANSFER LINES AND ON-LINE
EQUIPMENT SUCH AS HYDROCOOLERS, PASTEURIZERS, ETC.,
OVERNIGHT AND OVER WEEKENDS.

a.

Clean equipment or 1line thoroughly using a good
detergent followed by a clean, potable water rinse
before treatment.

Preparation and application of solution: For each
ten gallons of volume in lines and/or equipment,
add 1 1/4 fl1 oz of CHLORTECH (20 ppm available
Cl0,) to potable make up water. Mix and fill
lines and equipment overnight. Drain and allow to
air dry just prior to next run startup.
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B. IN LABORATORIES, HOSPITALS MORGUES, INSTITUTIONS

1. TO DISINFECT NON-POROUS, HARD SURFACES SUCH AS TILE
FLOORS, WALLS AND CEILINGS, STAINLESS STEEL COLD ROOMS
AND WALK IN INCUBATORS.

a.

Clean all surfaces thoroughly with a good detergent
and rinse with water prior to disinfection.

Preparation of active disinfection solution: Place
3 1/4 fl1 oz of CHLORTECH concentrate per gallon of
working solution (500 pPpm available. chlorine
dioxide) into a clean, plastic pail and add 10 grams
of food grade citric acid of no less than 99%

purity. Prepare in a well ventilated area, avoid
breathing any fumes which may be produced while
crystals are dissolving. Allow five minutes
reaction time and for crystals to dissolve
completely. To this solution add one gallon of
clean, - potable water. This will yield a working

solution containing 500 ppm available chlorine
dioxide.

To apply, activated solutions may be fogged,
sprayed, mopped or sponged onto surfaces to be
disinfected. All surfaces must be thoroughly wetted
for at least ten minutes. When spraying or fogging
disinfectant solutions, use a appropriate spraying
or fogging device. Active solutions may Dbe
irritating when breathed, thereafter, always use a
suitable protective breathing apparatus when fogging

or spraying these solutions. After application,
allow to air dry. Treat as required. Always apply
freshly made solutions. Never reuse activated

solutions. Cold room temperatures must be at least
20 °C prior to disinfection.

2. TO DISINFECT BENCH TOPS, BIOLOGICAL HOODS, INCUBATORS,
STAINLESS STEEL EQUIPMENT AND INSTRUMENTS.

a.

Clean all surfaces thoroughly with a good detergent
and rinse with water prior to disinfection.

Preparation of active disinfectant solution: Place
25ml1 of CHLORTECH concentrate for each 1liter of
working solution into a clean, plastic pail or glass
beaker and add 2.5 grams of food grade citric acid

of no 1less than 99% purity. Prepare in a well
ventilated area, avoid breathing any fumes which may
be produced while crystals are dissolving. Allow

five minutes reaction time and for crystals to
dissolve completely. Then add activated CHLORTECH
solution to one liter of clean, potable water. This
will yield a working solution containing 500 ppm
available chlorine dioxide.
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To apply, activated solutions may be squirted
directly onto surfaces from a plastic squeeze bottle
or may be used as a soak solution. All contact
surfaces must be thoroughly damp for at 1least ten
minutes. Allow to air dry. Activated solutions of
CHLORTECH stored in plastic squirt bottles, may be
held up to one week before replacement with fresh
solution. Soak solutions of CHLORTECH should be
changed daily.

TO DISINFECT WATER BATH INCUBATORS.

a.

Prior to disinfection, thoroughly clean the
reservoir with a good detergent and rinse with clean
water.

Preparation of active solution: Place 1/3 fl oz of
CHLORTECH concentrate per gallon of working solution
or 2.5 ml CHLORTECH per 1liter of working solution
into a clean glass or plastic container. (50 ppm
available chlorine dioxide) Add one gram of citric
acid per each 1/3 fl1 oz CHLORTECH or 1/4 dgram for
each 2.5 ml CHLORTECH food grade citric acid of no
less than 99% purity. Prepare in a well ventilated
area, avoid Dbreathing any fumes which may be
produced while crystals are dissolving. Allow five
minutes reaction time and for crystals to dissolve
completely. Add activated CHLORTECH solution to one
gallon of clean, potable water or 2.5 ml of
activated CHLORTECH solution per 1liter of clean,
potable water. This will yield a working solution
containing 50 ppm available chlorine dioxide.

To apply, activated solution should be poured into
waterbath reservoir and allowed to stand one hour at
room temperature. Drain reservoir and fill with
fresh water.

TO CONTROL ODOR AND SLIME FORMING BACTERIA IN WATERBATH
INCUBATORS.

a.

When using CHLORTECH in waterbath incubators, always
begin with a freshly «cleaned and disinfected
reservoir.

To apply, fill waterbath with clean, potable water
to near capacity. For each gallon of water add 1/3
f1 oz CHLORTECH (50 ppm available cl105) or 2.5 ml
CHLORTECH per liter of water. When water becomes
cloudy, discard water and repeat procedure.
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TO CONTROL ODORS RESULTING FROM THE STERILIZATION OF
SPENT BIOLOGICALS IN STEAM AUTOCLAVES.

al

To reduce autoclave odors of used biologicals,
CHLORTECH should be sprayed or poured directly into
the stainless steel autoclave buckets.

Preparation of solution: Place 6 1/4 fl1 oz of
CHLORTECH concentrate per gallon of working solution
(1,000 ppm available Cl0Op) or 50.0 ml CHLORTECH
per one liter of water into a clean glass or plastic
container. Dilute concentrate to one gallon clean,
potable water per each 6 1/2 fl oz or to one liter
per each 50.0 ml.

To apply, spray or pour CHLORTECH solution into or
onto the autoclave buckets just prior to autoclaving.

TO DEODORIZE ANIMAL HOLDING ROOMS, SICK ROOMS, MORGUES
AND WORK ROOMS.

a'

Rooms to be deodorized should be in a clean
condition prior to CHLORTECH application.

Preparation of solution: Place 6 1/2 fl1 oz
CHLORTECH concentrate per one gdallon of working
solution or 50 ml per one liter working solution
(1,000 ppm available chlorine dioxide) into a clean
glass or plastic container. Dilute concentrate to
one gallon clean, potable water for each 6 1/2 fl oz
or to one liter for each 50 ml CHLORTECH.

To apply, spray or fog solution using a suitable
spray or fogging device onto walls, ceilings and
floors, 1lightly dampening all surfaces. Avoid
breathing mist of solutions by using a suitable
protective breathing apparatus. Allow to air dry,
then ventilate the area. Treat as required.




C. IN ANTNAL REARING AND CONFINEWENT FACILITIES o

1. TO DISINFECT COMMERCIAL ANIMAL CONFINEMENT FACILITIES
SUCH AS POULTRY HOUSES, SWINE PENS, CALF BARNS AND
KENNELS . '

a. Remove all animals and feeds from ©premises,
vehicles, enclosures, coops and crates.

b. Remove all litter and manure from floors, walls and
surfaces of barns, pens, stalls, chuted and other
facilities and fixtures occupied or traversed by
animals.

c. Empty all troughs, racks and other feeding and
watering appliances.

d. Thoroughly clean all surfaces with soap or detergent
and rinse with water.

e. Preparation of active disinfectant solution: Place
3 1/4 f1 oz CHLORTECH concentrate per gallon of
working solution (500 ppm available chlorine dioxide)
into a clean, plastic pail and add ten food grade
citric acid of no less than 99% purity. Prepare in a
well wventilated area. Avoid breathing any fumes
which may produced while crystals are dissolving.
Allow five minutes reaction time and for crystals to
dissolve completely. To this solution, add one
gallon of clean, potable water. This well yield a
working solution containing 500 ppm of available
chlorine dioxide.

f. To apply, using commercial fogger or sprayer,
saturate all surfaces with the activated CHLORTECH
solution for a period of ten minutes. Active solu-
tions may be irritating when breathed, therefore,
always use a suitable protective breathing apparatus
when fogging or spraying these solutions. Immerse
all halters, ropes and other types of equipment used
in handling and restraining animals as well as
forks, shovels and scrapers used for removing litter
and manure. After treatment, ventilate buildings,
coops or other enclosed spaces and allow to air
dry. Repopulate when solution has dried.
Thoroughly scrub treated feed racks, troughs,
automatic feeders, fountains and waterers with soap
or detergent and rinse with potable water before use.

2. TO CONTROL THE BUILDUP OF ODOR AND SLIME-FORMING
BACTERIA IN ANIMAL CONFINEMENT AREAS.

a. Remove all litter and manure from floors, walls and
surfaces of barns, pens, stalls, chutes, cases and
other facilities and fixtures occupied or traversed
by animals. Thoroughly clean all surfaces with soap
or detergent and rinse with clean water.

'
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Preparation of solution: Place 6 1/2 f1 oz
CHLORTECH concentrate per gallon of working solution
(1,000 ppm available Cl0,) into a clean, plastic
pail. Dilute concentrate with one gallon clean,
potable water for each 6 1/2 f1 oz CHLORTECH.

To apply, using a commercial fogger or sprayer,
saturate all surfaces with the CHLORTECH solution.
When fogging or spraying CHLORTECH solutions, always
use a suitable protective breathing apparatus to
avoid breathing mist.

TO CONTROL ANIMAL ODORS ON PETS AND IN LITTER BOXES,
CARPETS AND CONCRETE FLOORS.

a.

For litter boxes: Wash out litter boxes with good
detergent and rinse with clean, potable water. Soak
overnight in solution of one oz CHLORTECH per one
quart of water (650 ppm available chlorine

-dioxide). Add 1litter, sprinkle surface 1liberally

with CHLORTECH solution.

For controlling odors in carpets: Add 3 oz CHLORTECH
per gallon (500 ppm available chlorine dioxide) of
rug shampoo mix or 3 oz CHLORTECH per each gallon of
rinse water. Shampoo carpet. Allow to air dry.

CAUTION: CHLORTECH MAY BLEACH SOME CARPETS AND
FABRICS ESPECIALLY IF APPLIED ON TOP OF ANOTHER
CHEMICAL AGENT. DO NOT APPLY UNTIL A SAMPLE TEST
HAS BEEN TRIED AND OBSERVED FOR AT LEAST 24 HOURS.

For concrete floors: Clean floor thoroughly using a
good detergent; rinse with clean water. Prepare
solution by adding 8 oz (1250 ppm available chlorine
dioxide) CHLORTECH per gallon of water. Mop or spray
solution liberally onto floor. Allow to air dry.

For animal baths: Wash animal well with appropriate
pet shampoo; rinse with clean water. Prepare
solution by adding 1/4 o0z CHLORTECH (80 ppm
available chlorine dioxide) per gallon of water.
Rinse animal thoroughly with prepared solution.
Allow to air dry. Avoid direct contact with
animal's eyes, nose and ears.

For treating animal odors with high levels of
ammonia: Wash area thoroughly with good detergent
and rinse with «clean water. Preparation of
solution: For each gallon of solution, place 4 oz
CHLORTECH into a clean, plastic container. To this
concentrate add 1 tablespoon household bleach and
allow to react for five minutes. Dilute with 1
gallon clean, potable water. Apply by mopping or
spraying solution liberally onto area. Allow to air
dry. Additional applications may be necessary.
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D. TN WATER TREATNENT AND WATER STORAGE SYSTEMS

1. TO DISINFECT WATER STORAGE SYSTEMS ABOARD AIRCRAFT,
BOATS, RV'S, OFF-SHORE OIL RIGS, ETC.

a.

Prior to disinfection, tanks should be cleaned using
a good detergent and thoroughly flushed with clean,
potable water. There is both a ten minute and a one
hour disinfection procedure to choose from.

Preparation of active solution: For ten (10) minute
procedure: Place 3 1/4 fl1 oz of CHLORTECH
concentrate per gallon of working solution (500 ppm
available chlorine dioxide) 1into a clean plastic
container and add 10 grams of food grade citric acid

of no less than 99% purity. Prepare in a well
ventilated area. Avoid breathing any fumes which
may be produced while «crystals are dissolving
completely. Allow five minutes reaction time and

for crystals to dissolve completely. Pour activated
solution into tank and dilute with clean potable
water, filling the tank completely, at the rate of
one gallon for each 3 1/4 f1 oz CHLORTECH. Bleed
air out of lines and allow to stand at least ten
minutes. Drain tank and 1lines and flush with
potable water. For one hour procedure: Place 3 1/4
fl1 oz of CHLORTECH concentrate per ten gallons of
working solution (50 ppm available chlorine dioxide)
into a clean plastic container and add 10 grams of
food grade citric acid of no less than 99% purity.
Prepare in a well ventilated area. Avoid breathing
any fumes which may be produced while crystals are
dissolving. Allow five minutes reaction time and
for crystals to dissolve completely. Pour activated
solution into tank and dilute with clean, potable
water, filling the tank completely, at the rate of
ten gallon for each 3 1/4 f1 oz CHLORTECH. Bleed
air out of lines and allow to stand at least one
hour. Drain tank and lines and fill with potable
water.

2. TO CONTROL BUILDUP OF SLIME AND ODOR CAUSING BACTERIA
AND ENHANCE THE TASTE OF STORED POTABLE WATER.

a.

Prior to treatment of potable water, thoroughly
clean and disinfect the water storage system to
ensure a sanitary condition. Thoroughly rinse with
clean, potable water.
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Potable water should be treated at a rate of one f1l
oz CHLORTECH per 30 gallons potable water (5 ppm
available ¢103) and may be injected or Dbatch
treated.

Water storage tank should be sufficiently sealed to
prevent outside contamination and direct sunlight.

TO HELP REMOVE OFF ODORS AND TASTES FROM MUNICIPAL WELL
WATERS.

al

CHLORTECH should be injected into the incoming water
main using a chemical proportioning pump or injector
at a rate of 1.0 fl oz CHLORTECH per 150 gallons
water (1.0 ppm available Cl03).

CHLORTECH levels should be checked weekly.
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IN INDUSTRIAL APPLICATIONS

TO INHIBIT THE GROWTH OF SLIME AND ODOR CAUSING BACTERIA
IN WATER BASE CUTTING OILS.

1 .

a.

CHLORTECH may be added directly to water base oils
at the rate of 1/3 to 1 1/3 f1 oz CHLORTECH per
gallon of oil. Mix well.

TO DISINFECT HARD SURFACES ASSOCIATED WITH VENTILATION
AND AIRY CONDITIONING DUCT WORK.

al

Prior to disinfection, duct work should Dbe
mechanically cleaned, vacuumed or blown free of
dirt, dust, mold and debris, using a commercially
available duct cleaning systems, or service.

Preparation of disinfectant solution: Place 3 1/4
f1 oz of CHLORTECH concentrate per gallon of working
solution (500 ppm available C1l0,) into a clean,
plastic pail and add 10 grams of food grade citric
acid of no less than 99% purity. Prepare in well
ventilated area, avoid breathing any fumes which may
be produced while crystals are dissolving. Allow
five minutes reaction time and for crystals to
dissolve completely. To this solution, add one
gallon of clean, potable water. This will yield a
working solution containing 500 ppm of available
chlorine dioxide.

To apply, spray or fog disinfectant solution into
duct work to be disinfected, using a suitable
spraying or fogging device and make sure that the
surfaces are thoroughly wet for at 1least ten
minutes. Active solutions may be irritating when
breathed, therefore, always use a suitable
protective breathing apparatus when fogging or
spraying these solutions. After application, allow
to air dry. Treat as required. Always apply
freshly made solutions.

TO DEODORIZE VENTILATION AND AIR CONDITIONING DUCT WORK
SYSTEMS.

a.

Prior to deodorization, duct work should Dbe
mechanically cleaned, vacuumed or blown free of
dirt, dust, mold and debris, using a commercially
available duct cleaning system, or service.

Preparation of deodorizing solution: Place 6 1/2 fl
oz CHLORTECH concentrate per gallon of working
solution, into clean plastic container and dilute
with clean water to desired volume.

To remove musty odors, spray or fog deodorizer
thoroughly into duct work or ventilation system.
Allow to air dry prior to operating system. Treat
as required. For persistent odors, system may
require disinfection.
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F. STORAGE AND DISPOSAL

1 L]

STORAGE

Store CHLORTECH in a cool dark area in original
container. Avoid storage in direct sunlight. 1In case
of spill, flood with water before discarding to drain.
Do not contaminate water, food or feed by storage or
disposal.

DISPOSAL

Triple rinse container. Then offer for recycling or
reconditioning or puncture and dispose of in a sanitary
landfill, or incineration, or, if allowed by state and
local authorities, by burning. If burned, stay out of
smoke.

PRACTICAL TREATMENT AND FIRST AID

If swallowed, feed bread soaked in milk, followed by
olive o0il or cooking oil. For contact with eyes or
skin, flush with cold water for at least fifteen minutes.
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G. PREPARATION OF ACTIVATED SOLUTIONS

Citric Acid should be wused with CHLORTECH products in
strict accordance with 1label directions. Always use in
well ventilated area when activating CHLORTECH solutions.
Avoid any fumes that may occur. Avoid splashing of active
concentrate as bleaching of clothes may occur.

For 500 ppm activated solutions: Place 3 1/4 f1 oz of
CHLORTECH concentrate per gallon of working solution into a
clean, plastic pail. Measure out 10 grams of citric acid.
Allow five minutes for reaction and for citric acid to
dissolve. Avoid any fumes that may occur. Dilute active
concentrate with one gallon clean, potable water per each 3
1/4 f1 oz concentrate.

4
i
'
I
i

For 50 ppm activated solutions: Place 3 1/4 fl1 oz of
CHLORTECH concentrate per gallon of working solution into a
clean, plastic pail. Measure out 10 grams of citric acid.
Allow five minutes for reaction and for crystals to
dissolve. Avoid any fumes that may occur. Dilute active
concentrate with 10 gallons clean, potable water each 3 1/4
f1 oz concentrate.

STORAGE AND DISPOSAL: Store in a cool, dry place. 1If
spilled, flush to drain with water.

DILUTION CHART FOR CHLORTECH
For Diluting 2% (20,000 ppm) ClO5
PARTS PER MILLION

1 ppm .0064f1 oz per gallon or .05 ml per liter
5 ppm .032 f1 oz per gallon or .25 ml per liter
10 ppm .064 f1 oz per gallon or .5 ml per liter
20 ppm .128 f1 oz per gallon or 1.0 ml per liter
40 ppm .256 f1 oz per gallon or 2.0 ml per liter
S0 ppm .320 f1 oz per gallon or 2.5 ml per liter
80 ppm .512 f1 oz per gallon or 4.0 ml per liter
100 ppm .640 f1 oz per gallon or 5.0 ml per liter
200 ppm 1.280 f1 oz per gallon or 10.0 ml per liter
400 ppm 2.560 f1 oz per gallon or 20.0 ml per liter
500 ppm 3.200 f1 oz per gallon or 25.0 ml per liter
1,000 ppm 6.400 f1 oz per gallon or 50.0 ml per liter
2,500 ppm 16.000 f1 oz per gallon or 125.0 ml per liter
1 Gallon of 2% CHLORTECH Yields:
4,000 Gallons of S ppm
2,000 Gallons of 10 ppm
1,000 Gallons of 20 ppm
500 Gallons of 40 ppm
400 Gallons of 50 ppm
250 Gallons of 80 ppm
200 Gallons of 100 ppm

100 Gallons of 200 ppm
50 Gallons of 400 ppm
40 Gallons of 500 ppm
20 Gallons of 1,000 ppm

8 Gallons of 2,500 ppm

CNT/KJ/jct/0541X/3/15/89
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Chapter XVI1

W ASHING, DETERGENCY, SANITATION, AND PLANT
HOUSEKEEPING ‘

Joun L. WILSON

St. Paul, Minnesota

d plant housekeeping is essential for the highest
ny business concerned with food and food prod-
ucts. A sound working knowledge of washing and detergency and a diligent applica-
tion of it are necessary if high standards of sanitation and plant housekeeping are
to be maintained. Public health and legal regulations (see Chapter XIV) and
esthetic tastes require a certain degree of sanitation. High standards of sanitation
and plant housekeeping pay dividends through improved quality and lower spoilage
of products, better product acceptance, Jess loss of time through accidents and plant

breakdowns, and improved employee morale.
It will be the aim in this discussion to present certain general principles and to

kinds of materials and methods which are available for
use in cleaning and plant housekeeping, rather than to attempt to present detailed
directions for handling the multitudinous specific problems which exist in various
kinds of food processing plants. First, we shall consider washing and detergency,
and then give attention to the broader subjects of sanitation and plant housekeeping.

Close attention to sanitationl an
achievement in the operation of a

1. WASHING AND DETERGENCY

Old as the problems of cleaning and washing are, and in spite of the large
amount of research which has been done on these problems, there are many phases
still incompletely understood insofar as the details of the chemistry and physics

involved are concerned.

1. Principles of Washing

Washing may be considered as involving three steps: (1) separation of the
soil from the object to be cleaned; (2) carrying the soil away and suitably disposing
of it; (3) leaving the surface being cleaned in the desired condition. Throughout
the literature on washing and detergency one reads much of such terms as neutral-
ization, saponification, surface tension, interfacial tension, wetting power, emulsifi-
cation, deflocculation, alkalinity, pH, buffering capacity, rinsibility, colloidal prop-
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The main object to be achieved in this second step 1s to preven
redeposited upon the surface and to dispose of it in a manner which will not cause
further trouble. The condition in which the surface of the object is left after the
cleaning operation is dependent upon the action of the cleaning solution upon the
surface, the rinsibility of the wash solution, hardness of water, temperature of final
rinse process, germicidal properties of the wash and rinse solutions, and method of

drying the object.
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substances which may be present in the wash solutior, tends to lower surface and
interfacial tensions. This, together with the accompanying mechanical action, tends
to loosen the soil from the surface and to emulsify, disperse, of deflocculate it by
the formation of a protective film around each tiny speck of soil. The protective
film is pictured as consisting of surface-active molecules, s0 oriented that the water=
soluble (hydrophilic) groups face outward into the wash solution, and the oil-soluble
(hydrophobic) portions of the molecules face inward toward the speck of soil being
dissolved in the oily portion of the soil. These protective films tend to keep the
particles of soil, which have just been removed from the surface, from collecting or
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coalescing into aggregates large enough to separate out from the washing solution.
They also tend to prevent the redeposition of this soil upon the surface which has
just been cleaned.

Electric charge phenomena are considered to play a part in dispersion and de-
flocculation and also in adsorption of the soil by colloids when colloidal detergent
materials are used.

3. Factors Affecting Cleaning Operations

There are many different factors which have an influence on the cleaning opera-
tion. Some of the more important to be considered in connection with any given
cleaning problem are listed in Table I. Best cleaning action can be had only by a

TaBLE I
Factors AFFECTING CLEANING OPERATIONS
Surface to becleaned......... ... Chemical and physical properties, size, shape, location
Soil to be removed............... Kind, amount, time on surface, action on surface
Purpose of cleaning
Water supply.............oe Abundance, heating facilities, hardness, iron, other impurities
Cleaning agent.................. Specially adapted to job or just general purpose type, effect

on object being cleaned, effect on user, effect on brushes or
other cleaning equipment

Temperature.................... Effect on soil, on object being washed, on washing, on rinsing

action

Cleaning method and equipment. . -Hand, machine, simple, complex, brushing, spraying, dipping,
soaking, order of operations, time of action
Human factors.................. Interest and skill of workmen

proper balance among these various factors. Some of the factors will be fixed by
the nature of the particular job at hand. Intelligent adjustment of the variable
factors to the fixed factors will be needed. This will usually require some experi-
mentation and trial-and-error observations.

4. Phenomena Involved in Cleaning

There are a great many different methods of cleaning and tvpes of phenomena
involved in cleaning operations. One way of classifving these is shown in Table II.
In most cases, several of the phenomena listed in Table II are involved simultane-
ously or successively in each cleaning job. The relative importance of the various
phenomena is not the same for different cleaning operations. Selection of methods
which utilize the different phenomena in approximate order of relative importance
to the task at hand is important. Again this calls for intelligent experimentation and
observation.

5. Chemical Aids for Cleaning and Sanitation

A great many different individual chemicals possess cleaning properties and
there are hundreds of different tyvpes of cleaning combinations used. It will not
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TaBLE 11
Basic PHENOMENA OF DETERGENCY

Abrasive, brushing, burnishing, wiping, etc.

Flushing, hosing, spraying, etc.

Agitation, stirring, vibration, tumbling, etc.

Screening, filtering, selective adsorption, etc.

Gravitational, settling, flotation, centrifuging, ete.

Moving materials, conveying, turning, pumping, etc.

Wetting, surface and interfacial phenomena

Chemical..........- Neutralization, oxidation, reduction, exchange reaction, adsorption, enzyme

action, solution, emulsification, deflocculation, precipitation, etc.
Electrical Electrolytic, electrostatic, magnetic, adsorption, and colloidal phenomena

Thermal Heating, cooling, expansiomn, contraction, vaporization, condensation, dry-
ing, increasing chemical action, ete.

Physical.......... ...

be possible here to consider even a small fraction of these various combinations or
even to discuss fully the much smaller number of individual chemicals which are
used in these cleaning compositions. An attempt will be made, however, to list the
more important of the chemicals and in some cases to give information relating
to their detergent properties. See Table 111 for examples of these types of materials.
A few chemicals will be discussed individually later in the chapter.

So much is said about alkali strength and buffering capacity in detergent litera-
ture that there is sometimes a danger of overlooking other factors which have a
bearing on the type of results obtained. However, it is useful to have some concep-
tion of the comparative alkalinity and neutralizing capacity of the alkalies and
alkaline salts used in detergency. A rough idea of the relative strength and amount
of alkalinity which solutions of some of these substances provide may be obtained
from a study of the data in Table V. '

In Tables IIT and IV are listed most of the important chemicals available for
cleaning purposes, together with certain information concerning their properties
and usefulness. It should be understood, however, that in many cleaning operations
the most efficient and most effective cleaning materials will be found to consist of
more than a single chemical. Usually certain combinations of chemicals give better
cleaning action than any single chemical. An understanding of the properties and
usefulness of individual chemicals, however, is helpful in the selection of combina-
tions of these chemicals for use in specific cases.

In the use of chemicals for cleaning purposes more attention should be paid
to the concentration used. Too often. the worker proceeds under the assumption
that if a little does some good, more will do proportionally greater good. This may
be true for each chemical within rather narrow limits, but it certainly is not uni-
versally true. Generally, there is a concentration for each chemical, or chemical
combination, which is the optimum and economical concentration to use. This will
vary for each chemical and for each application depending upon the particular
property of the chemical which plays the dominant role in the particular cleaning
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job and method being used. Sometimes a high concentration will actually give
poorer results than will a lower concentration. Sometimes no value at all is re-
ceived until a certain minimum concentration is reached. In other cases, even very
small amounts of chemical do good and continue to give proportionally better re-
sults over a long range of increased concentrations. The optimum concentration
to use from the standpoint of soil removal may not always be the most economical
concentration to use from the financial standpoint. Not only the cost per pound of
the chemical itself, but also the other cleaning costs, such as for hot water, labor,
etc., and the variation of these costs with the detergent concentration have a bearing
upon the final cleaning costs. Most users err on the side of using more detergent
than is required or is economical. Intelligent use of experience with each particular
application is necessary to determine the proper concentration to be used.

TaBLE III
CHEMICALS USED FOR WASHING, DETERGENCY, AND PLANT SANITATION

CLASSES

Classes: solvents, surface-active agents, alkalies, acids, salts, abra-
sives, reducing agents, oxidizing agents, imhibitors, enzymes, germi-
cides, adsorbents, water softeners, rodenticides, insecticides

1. Solvents

Water? By far the most important. Water from most supplies contains hardness and other
dissolved impurities, some or all of which may need to be removed before use if

best results are to be obtained. Effect of hardness on chemicals and process used
should be considered.

Other Organic solvents such as various hydrocarbons and chlorinated hydrocarbons are
solvents of limited usefulness in the food field but are of major importance in some indus-
trial cleaning fields. In using organic solvents, one must consider toxicity, in-

flammability, recovery and reuse, and other such factors. Select on basis of “like
dissolves like.’’

2. Surface-Active Agents

Ordinary Salts of mixed, straight-chain fatty acids of length Cy to Cy5. Properties vary with
soaps? such factors as chain length, amount of unsaturation, proportions of different fatty
acids present, and alkalies used in making the soap. In general, the lower titer
soaps (those made from short-chain and/or unsaturated fatty acids) are more
soluble and better suited to lower temperature use than are the higher titer soaps
(those made from longer chain and saturated fatty acids). Sodium soaps are the
most common, but potassium and ammonium soaps are also used for washing
purposes. They are ‘‘anionic’’ surface-active agents, 7.e., the large active ion
carries a negative charge. The pH of solutions of ordinary soaps is of the order
of 10. Soaps possess excellent detergent and wetting properties but are useful in
such capacities only in alkaline solutions of pH about equal to or greater than that
of the pure soap. The hardness in water precipitates soaps and interferes with
their action. TUnless the water is otherwise softened, more than sufficient soap
to precipitate all of the hardness must be added before the soap can fully exert

Table continued

*W. D. Collins et al, U. S. Geological Water-Supply, Paper 658 (1934). A. A. Hirsch,
Manual for Water Plant Operators, Chem. Publishing Co., New York, 1937. F. W. Smither,
Washing, Cleaning and Polishing Materials, U. S. Bur. Standards, Circ. C424, Govt. Printing
Office, Washington, D. C., 1939. K. G. Weckel, Food Inds., 14, No. 1, 47, 85 (1942).

* Standards on Soaps and Other Detergents Am. Soc. Testing Materials, Philadelphia.
1945. G. Martin, The Modern Soap and Detergent Industry, Vols. I-I11, Van Nostrand, New
York, 1932. F. W. Smither, Washing, Cleaning, and Polishing Materials, U. S. Bur.
Standards, Circ. C424, Govt. Printing Office, Washington, D. C, 1939. 1. U. S. Stanislaus
and P. B. Meerbott, dmerican Soap Maker's Guide, Baird, New York, 1947,
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“Soapless”
soaps, syn-
thetic deterg-
ent, and wet-
ting agents*

its detergent action. In softened water a soap concentration of the order of 0.1%
is sufficient in most cases. The cleaning ability of soap solutions can be consider-
ably enhanced by the addition of suitably selected alkaline salts. Addition of
wrong materials can decrease the cleaning action.

These chemicals represent attempts to make compounds which possess the good
detergent and wetting properties of ordinary soaps without the disadvantages of
being adversely affected by acids, salts, and water hardness, and are of com-
paratively recent origin. The hundreds of different chemicals which have been
suggested for this purpose may be considered as belonging to one of three general
classes: ‘‘amionic,” ‘‘cationic,”’ or “‘nonionic,”” depending upon whether the
active portion is negative, positive, or neutral. See Chapter XXXVII. Solutions
of most of these newer materials have a pH near that of neutrality (usually be-
tween 5 and 8), but can be used in solutions with much higher and lower pH values.
Some of these materials possess marked bacteriostatic and germicidal properties.
1t is difficult, expensive, and in some cases impossible, to prepare some of these
new chemicals by themselves in the form of dry solids. The rate of dissolving of
the pure chemicals is sometimes very slow. Therefore, many of these new mate-
rials which are available commercially are sold in the form of aqueous solutions of
various concentrations. In other cases they are prepared in a dry form by mixture
with some drv but easily water-soluble material, such as sodium sulfate. The
wetting and detergent effectiveness of many of these newer surface-active agents
is greater in neutral salt solutions than in pure water. Thus the sodium sulfate
serves as more than a mere carrier or inert filler. A few examples of these newer
detergent materials available commercially are listed below, classified by chem-
ical structure:

Class Chemical type Trade names

Anionic Alkyl sulfates Alropon, Dreft, Duponols,
Orvus, Tergitol O8

Detanol A, MP-183, MP-646-3
Aerosol 08, Alkanol B, Alroterge,
Kreelons, XNacconols, Oronite,
Santomerse No. 1, Swerl
Dialkyl esters of sodium sulfosuc- Aerosol AY, IB, MA, OT
cinic acid
Alkyl sulfated monoglycerides Arctic Syntex M, Vel
Fatty amide condensate Igepon T, Miranol 74
Alkylated aryl polyether sulfonate Triton X-200, Triton X-300
Cationic  Trialkylbenzylammonium halide:
Alkyldimethylbenzyl ammon- Agent M, BTC, Cetylon, Decab,
monium chloride Octab, Roccal, Rodalon

Pyridinium compounds:

Alkyl sulfonates
Alkyl aryl sulfonates

Alkylpyridinium bromide LPC
Acylcolominoformylmethyl- Emulsept
pyridinium chloride
Alkylpyridinium chloride Ceepryn
Others:
Alkyldimethylethylammonium  Bionol ST, Ethyl Cetab
bromide .
Alkyltrimethylammonium Arquad-12, -14, -16, and -18,

chloride Cetab

Table continued

M. L. Anson et al., Ann. N. V. Acad. Sci., 56, 347 (1946). H. N. Glassman, Bact. Revs.
12, 105 (1948). J. W. McCutcheon, Chem. Ind., 61, 811 (1947) and Soap, 25, No. 8, No. 9,
No. 10 (1949). C. E. Mullin. Soap, 13, No. 11, 30, 74; No. 12, 27, 73 (1937) ; and 14, No. 1, 30,
74; No. 2, 32, 73 (1938). F. D. Snell, Ind. Eng. Chem., 35, 107 (1943) and Chem. & Eng.
News, 28, 36 (1951). F. J. Van Antwerpen, Ind. Eng. Chem., 35, 126 (1943). M. L. Kastens
and J. J. Ayo, Jr., Ind. Eng. Chem., 42, 1626 (1950).
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Tanre IIT ( Continued)

Paradiisobutylphenoxy-
ethoxyethyl, dimethylbenzyl-
ammonium chloride (monohy-
drate)

Nonionic Fatty alkylol amine condensate Alrosol C
Polyoxyethylene glycol stearate G-2160

Alkylarylethylene oxide conden- Antorox 200, Glim, Igepal CA,
sates Triton X-100

Other Nyon 218, Neutronyx 834

Hyamine 1622

3. Alkalies®

‘Sodium
hydroxide

Potassium
hydroxide

Ammonium
hydroxide

Amines and
organic bases

Sodium hydroxide (caustic soda, lye) is the most important alkali from a detergent
standpoint. It is used alone in concentrations of the order of 1 to 3% very ex-
tensively in the milk and carbonated beverage industries for machine washing of
bottles. It serves as both a detergent and a germicide in this use. Sometimes
other detergent materials are used with it to modify results. Other applications
of caustic soda itself as a detergent in the food field are few and small in comparison
to its use in bottle washing. However, very large amounts of it enter the detergent
field indirectly through its use for the manufacture of soaps and other alkaline
detergent materials. It is also used for peeling fruits and vegetables. Caustic
soda must be handled and used with extreme care to prevent the user from receiv-
ing bad caustic burns. It is too corrosive for many uses. Some of the alkaline
salts mentioned below may be used instead of caustic soda for many purposes,

These salts are less dangerous to handle and often do a better job than can caustic
soda alone.

Potassium hydroxide (caustic potash) is seldom used directly as a detergent be-
cause it is much more expensive than caustic soda. It is used to make potassium
soaps. Potassium soaps are more expensive than corresponding sodium soaps
and therefore their use is limited. They are more soluble than the corresponding
sodium soaps and are used for special purposes, where increased solubility is
desired, for instance, in liquid hand soaps for use in liquid soap dispensers such as
are installed in washrooms.

Ammonium hydroxide can be used where a mild alkaline cleaning material is de-
sired. However, it is seldom used. Its main advantage over other alkaline ma-
terials is that it is completely vaporizable at ordinary temperatures and therefore
leaves no residue. It is also seldom used for making soaps, some of its soaps being
unstable.

In the last few yvears, there has been some work in the direction of producing vari-
ous amines and certain organic bases which are finding some use as detergents.
For instance, such compounds as triethanolamine can react with fatty acids to
give triethanolammonium soaps, which have useful detergent properties. Some
of the synthetic surface-active agents are derived from amines.

4. .Acids

Hydrochloric,
sulfuric, and
nitric acids

Organic acids

These are strong acids, useful for some special cleaning purposes but hazardous to
handle. Their direct uses for detergent purposes are limited. Indirectly, they
contribute to detergency in that they are employed in the manufacture of other
cleaning materials.

Certain organic acids such as lactic, gluconic, hydroxyacetic, and levulinic acids
have been used for certain detergent purposes. The direct use of organic acids
as detergents is very limited in comparison to their indirect use in the manufacture
of soaps and other surface-active agents.

Table continued

®D. D. Gatts, Soap, 13, No. 7, 28 (1937). J. L. Hileman, 9th Ann. Rept. N. V. State Assoc.
Dairy Milk Inspectors, p. 71 (1935). P. D. Liddiard, Chemistry & Industry, 60, 480, 684,
713 (1941). E. O. Rounsfell, Dairy Inds., 2, 66 (1937).
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5. Salts

Kinds

Neutral

Buffers

Acid

Alkaline

There are many kinds of salts used for detergent purposes. Most cleaning is done
with the aid of some salt. Ordinary soap is a salt. Salts may be classified in
various ways, such as neutral, buffer, acid, and alkaline.

Neutral salts like sodium chloride and sodium sulfate have detergent uses in con-
nection with some of the newer types of synthetic detergents.

Salts of strong acids and weak bases, or of weak acids and strong bases, are useful
as buffering agents which tend to protect the detergent solution from large
changes in pH due to changes in concentration or the addition of alkaline or acidic
substances into the wash solutions.

Acid salts, such as sodium acid sulfate, are useful when an acid cleaning solution
of moderate strength is desired. The acid salt is usually more convenient to ship
and handle than the corresponding acid.

The greatest proportion of all cleaning work is done with some type of alkaline
salt. In this class fall all ordinary soaps and such widely used detergent materials
as the sodium carbonates, silicates, and phosphates. Soaps have already been
discussed. The other common alkaline salts will be presented in the next section
of this table. Many other materials, listed elsewhere because of some special
property, are also salts of one kind or another.

6. Alkaline Salts®

Borates

Carbonates

Phosphates:
ortho-7

Borax (sodium tetraborate), Na,B,;O;. 10H:0, produces only mildly alkaline

solutions. It was formerly widely used for water softening and detergent pur-

poses, but in recent years has been increasingly displaced by other alkaline salts

which are better suited for most detergent uses. Sodium perborate, NaBO;.4H.0,

(NaB0O;. H;O is also available) is a mild oxidizing agent.

Sodium carbenate is one of the most important alkaline detergent salts, not only

for its own detergent uses, which are many, but because it is used in the manufac-
ture of other detergent materials. Itis used alone for general detergent purposes,

and also in combination with other chemicals. The anhydrous form, Na,CO;,
known to the trade as soda ash, is the most commonly used form. Soda ash 1s
available in different states of granulation, known as dense, light, and extra light.
Two hydrated forms, Na,C0;.H;O and Na,CO;.10H,0, are available commer-
cially, but are not as economical to use as soda ash. The decahydrate, known as
sal soda or washing soda, has for years been used in homes for water softening and
washing purposes. Sodium bicarbonate, NaHCOs, commonly known as baking
soda or bicarbonate of soda, provides very mildly alkaline solutions of limited deter-
gent value. The bicarbonate is sometimes used with other alkaline materials to
reduce the alkalinity of their solutions. Sodium sesquicarbonate, NaHCO;. -
Na,C0;.2H;0, contains equimolecular quantities of sodium carbonate and bicar-
bonate. It may be used where a mildly alkaline agent is desired. Modified
sodas are available commercially as several combinations of soda ash and caustic
soda, sometimes called cousticized ash. These provide a means of obtaining highly
alkaline solutions without quite the handling hazards involved in using caustic
soda itself. In case carbonate solutions of lower alkalinity than supplied by soda

ash are required, soda ash-bicarbonate mixtures of various proportions can be
obtained.

Trisodium orthophosphate, with twelve molecules of water of crystallization,
Na,PO;. 12H,0, known to the trade as TSP, is one of the most important alkaline
detergent salts. It is widely used alone for a great variety of detergent purposes.

T able continued

¢C. W. Rink, 16th Rept. N. Y. State Assoc. Milk Sanit., p. 163 (1942). F. D Snell, Ind.
Eng. Chem., 24, 76, 1051 (1932); 25, 162, 1240 (1933). F. W. Smither, Washing, Cleaming
and Polishing Materials, U. S. Bur. Standards, Circ. C424, Govt. Printing Office, Washington.

D. C., 1939, pp. 22-31.
" J. R. Skeen, Soap. 24, No. 11. 46 (1948). F. D. Snell, Ind. Eng. Chem., 23, 470 (1931).
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TaBLE I1I ( Continued)

pyro-¢

tripoly-

poly-®

Silicates®

It is also a component of many different detergent combinations. It is superior
to sodium carbonate for many uses. It is widely used as a water softener in
washing operations and is claimed to give the solutions good emulsification prop-
erties. TSP has been made in such forms as crystals, flakes, and globules. The
crystalline form is by far the most common and for most purposes is the best.
Anhydrous and monohydrate trisodium phosphate are also available but are
seldom used alone for washing purposes. Disodium monohydrogen orthophos-
phate provides a very mildly alkaline solution, but is not important as a detergent
material in comparison with borax and sodium bicarbonate, which also provide
mildly alkaline solutions.

Tetrasodium pyrophosphate is available in both the anhvdrous form and as a
decahydrate, Na,P,0;.10H,0, and is sometimes referred to as TSPP or as pyro.
The anhydrous form is much cheaper to use than the hydrated form which is of
little importance in industrial cleaning. Pyrophosphate is less alkaline than TSP
and possesses excellent water softening and dispersive properties. It is much more
effective against magnesium than calcium hardness. It is seldom used alone as a
detergent but has come into wide use as a soap-builder and as a component of vari-
ous detergent combinations.

Sodium tripolyphosphate, NagP;0y9, falls between pyro and the glassy poly-
phosphates in its properties, both chemically and as a detergent material. It is
good for combating both calcium and magnesium hardness. It dissolves more
readily than pyro or the glassy polyphosphates. It is relatively nonhygroscopic
and does not cause the caking difficulties that the glassy phosphates do in deter-
gent mixtures.

Sodium salts of phosphoric acids which are more highly dehydrated than pyro-
phosphoric acid are sometimes referred to as polyphosphates. Those of commer-
cial importance are produced as phosphate glasses and sold in the form of broken
plates, pellets, flakes, or granulated powder. Solutions of the most highly de-
hydrated polyphosphate, sodium hexametaphosphate, NasP;O; in pure form, are
slightly acid so that, strictly speaking, this is not an alkaline salt. However, in
most detergent uses some alkaline salt such as soda ash, TSP, or pyro is present
to make the solution alkaline. Often a small percentage of one or more such agents
is mixed with the hexametaphosphate at the time of its manufacture or prior to
its use. The product sold commercially as sodium tetraphosphate, NasP,Oy, is
alkaline in solution. These phosphates possess exceptionally good water soften-
ing properties, especially for calcium hardness. The effectiveness against magne-
sium, however, decreases as the composition approaches NasPsO,;5. These glassy
polyphosphates differ from orthophosphates and the carbonates in their softening
action in that they can soften water without the formation of any precipitate.
They are seldom used alone but rather in solutions containing other detergent
materials. It is probable, however, that they possess some values in detergent
solutions in addition to water softening. For uses which involve keeping solutions
for more than a few hours the polyphosphates have the disadvantage of hvdrolyzing
fairly rapidly to give orthophosphate. High temperatures promote this revision
greatly. Hexametaphosphate is worse in this respect than the others mentioned.
Hexametaphosphate, and other very highiyv dehydrated polyphosphates are quite
hygroscopic and need to be well protected from moisture in storage and shipment
to prevent them from caking and becoming sticky.

There are a large number of sodium silicates on the market, and several of them
are important as detergent materials. A few are used alone for some cleaning

Table continued

*W. W. Cobbs, Soap, 14, No. 11, 24 (1938). J. M. Gillet, thid., 15, No. 1, 25, 69 (1939).
J. R. Skeen, ibid., 24, No. 5, 44, 157 (1948). A. Treffler, ibid., 17, No. 11, 29 (1941).
*R. A. Morgan, and R. L. Swoope, /nd. Eng. Chem., 35, 821 (1943). E. P. Partridge, Chem.

Eng. News, 27,

214 (1949). C. T. Roland, Milk Plant Monthly, 31, No. 6, 38, 45 (1942). K.

Linder, Seifen, Ole, Fette, Wachse, 76, 133 (1950). A. H. Razee, Can. Dairy & Ice Cream J.,
28, No. 4, 86 (1949). M. V. Trexler, Soap, 26, No. 7, 39 (1950).

® C. L. Baker, Ind. Eng. Chem., 23, 1025 (1931). H. L. Bolton, 1bid., 34, 737 (1942). J. D.
Carter, ibid,, 23, 1389 (1931). J. D. Carter and W. Stericker, ibid., 26, 277 (1934). R. C.
Merrill, J. Am. Oil Chemists’ Soc., 25, No. 3, 84 (1948) : Ind. Eng. Chem., 41, 337 (1949).
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Less alkaline
silicates,
water glass

purposes. These and others are used in combination with soap or other chem-
icals as washing agents. These silicates range in alkalinity from the very highly
alkaline compound, sodium orthosilicate, down to certain water glasses which are
only very slightly alkaline. The detergent value of the silicates depends not alone
on their alkalinity but to a very large extent upon other factors, such as their
colloidal and dispersive properties, and their ability to protect surfaces being
cleaned from the damaging effects of highly alkaline solutions.

Sodium orthosilicate, Na SiO,, is the most alkaline silicate commercially available.
It approaches caustic soda in its alkaline strength. It is not used for general
cleaning purposes, but is useful for special jobs which require very caustic solu-
tions. This product is very hygroscopic and should be stored in a tightly closed
container to prevent it from deliquescing.

Sodium sesquisilicate, Na,SiOq. Na;Si0;.11H,0, is less alkaline than the ortho-
silicate, but is too strong for general detergent use and therefore serves only when
very strongly alkaline solutions are required. This product, too, is hygroscopic.

Sodium metasilicate, available in the anhydrous form, Na,Si0;, and as the penta-
hydrate, Na,Si0;.5H,0, is much weaker than either the ortho- or the sesquisili-
cate, but is considerably stronger than TSP or soda ash. Several other hydrates
can be prepared, but are not so commonly availabie as the above forms. Sodium
metasilicate represents a happy medium between the highly caustic products
and the more siliceous products, combining the good detergent action of an alkali
with the special colloidal and protective properties attributable to the silicate
anion. It is very widely used alone as a detergent material and is an important
component of many detergent combinations. It is slightly hygroscopic but not
sufficiently so to give much difficulty in handling except under very humid con-
ditions. The product is too strong to be recommended for uses where the un-
protected hands of the user are exposed to its solution.

Silicates are frequently described in terms of the proportion of alkali to silica
present in them. This composition is expressed in the form of the molecular ratio
of Na;O to SiOs. The Na,0:8i0; ratio of sodium orthosilicate is 2:1, of sodium
sesquisilicate 1.5:1, and of sodium metasilicate 1:1. All of the above substances
are readily soluble in water. There are available a number of dry, powdered
sodium silicate products which have a Na,0:S8i0; ratio of less than 1:1, although
it is claimed that no definite chemical compounds, in the strict meaning of the
term, exist with ratios of less than 1:1. As the ratio of Na,O to SiO, decreases,
the difficulty of getting the dry silicates into solution increases. The lower ratio
silicates are therefore usually supplied in the form of concentrated solutions.
Ordinary water glass has a Na,O:8i0, ratio of less than 1:3. These low-ratio
silicates are seldom used alone for detergent purposes, but have long been used
as soap builders. They are not as important for cleaning in food industries as the
more alkaline silicates.

7. Abrasives!!

Pumice stone,
powdered sil-
ica, emery,
steel wool,
etc.

Abrasives are seldom used alone. When properly selected to give strong abrasive
action with as little damage as possible to the surface being cleaned and in conjunc-
tion with other cleaning agents, they are very useful, especially for the removal of
burned-on foodstuffs and other soils which adhere very tenaciously to the surface
to be cleaned. Steel or copper wool and such abrasive aids are not permissible in
some operations due to the possibility of leaving fragments which are not easily
rinsed away and may thus contaminate food prepared in equipment cleaned with
them.

8. Reducing Agents®?

Sodium bisul-
fite, sodium
sulfite, etc.

Sodium bisulfite, sodium sulfite, and other reducing agents are useful in certain
specialized cleaning problems, especially those involving the removal of discolora-
tions and stains.

Table comtinued

1 Soap, 19, No. 4, 30, 63 (1943).
¥ FE. W. Smither, Washing, Cleaning and Polishing Materials, U. S. Bur. Standards, Circ.
(C424, Govt. Printing Ofhce, Washington, D. C., 1939, p. 29.
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TanLe I1I ( Continued)

9. Oxidizing Agents??

Hypochlo-
rites, perox-
ides, perbor-
ates, oxalic
acid, etc.

Oxidizing agents, as well as reducing agents, are useful in certain specialized
cleaning problems involving the removal of discolorations and stains.

10. Corrosion Inhibitorstd 14

For alkaline
solutions

For acid
solutions

Many surfaces are damaged by strongly alkaline or strongly acid solutions unless
suitable inhibitors are present to protect the surface or modify the action of the
solution. Silicates, when present in proper amounts, will protect aluminum from
the attack of alkaline cleaning solutions, and reduce the attack of alkalies on tin
and other surfaces. Chromates, barium salts, sodium silicofluoride, and some other
salts are reported to be helpful in protecting tin and other metal surfaces. In
the case of tin, at least part of the damage is done by oxygen dissolved in the alka-
line wash solution. Removal of the dissolved oxygen by means of a reducing agent
such as sodium sulfite will prevent much of the attack on tin.

A number of organic substances, such as certain amines, have the ability to reduce
the attack of acid solutions on metal surfaces.

11. Enzymes®

Proteolytic,
starch solu-
bilizing, fat
splitting

Enzymes have been employed in only a very limited way for cleaning purposes
but deserve more attention. Care must be used to select conditions of pH and
temperature suitable for the particular enzyme used. Enzymes to be used must,
of course, be selected on the basis of the type of soil to be removed. For instance,
diastase, a starch-solubilizing enzyme, is useful in the removal of a starch soil but
would not be useful in the removal of a fat soil.

12. Gerrmicides

Caustic soda,
available
chlorine
compounds

Caustic soda and various hypochlorites are most common. Certain phenolic
derivatives, N-chloro compounds, and new surface-active agents are finding use
in this field. Germicides and germicidal methods are discussed elsewhere in this
chapter. (See Sections 1.8d and II.le.)

13. Adsorbents

Sawdust,
celite, ben-
tonite, etc.

Sawdust, celite, bentonite, and other similar materials possess adsorptive proper-
ties which are of value in certain cleaning and plant housekeeping operations.
Usually such materials are used in conjunction with other cleaning agents for the
purpose of adsorbing and holding on to certain types of soil so that they can more
easily be carried away from the surface being cleaned.

14. Water Softening Agents!®

Inorganic,
organic, ex-
change, pre-
cipitating,
sequestering

From the standpoint of cleaning, water softening consists of either removing the
calciurn and magnesium from the water completely or in reducing the concentra-
tion of calcium and magnesium ions to a very low value by tying them up in the
form of precipitates or slightly ionized complexes. For complete removal so-called
exchange agents are used. These are insoluble materials which have the property
of trading hydrogen, sodium, or other innocuous cations for the calcium and
magnesium jons of the water as it passes through a bed of the material. These

Table continued

1 C. L. Baker, Ind. Eng. Chem., 27, 1358 (1935). R. Kerr, J. Soc. Chem. Ind., 54, 217T (1935).
B. E. Roetheli, and G. L. Cox, Ind. Eng. Chem., 23, 1084 (1931). G. H. Botham and G. A.
Dunmett, J. Datry Res., 16, 23 (1949).

# C. Schwartz, U. S. Pats., 2,303,397-400; 2,359,387, 2,391,647.

¥ H. Tauber, The Chemistry and Technology of Enzymes. Wiley, New York, 1949. A. L.
Tappel, Food Ind., 22, No. 8, 87 (1950). J. L. Wilson, unpublished cxperiments.

1 C. P. Hoover, Natl. Lime Assoc., Bull. 211, 3rd ed. (1938). T. E. Larson, and A. M. Buswell,
Ind. Eng. Chem., 32, 130 (1940). F. J. Meyers, ibid., 35, 658 (1943). O. Rice and E. P. Part-
ridge, ibid., 31, 58 (1939). H. E. Tiger and S. Sussman, ibid., 35, 186 (1943).
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TaABLE IV CoMPAR

Chemicals
(commercial grade)

Causticsoda..............
Sodium orthosilicate. .......
Sodium sesquisilicate..... ..
Sodium metasilicate........
Trisodium orthophosphate. .

Soap (ordinary, unbuilt). ...
Tetrasodium pyrophosphate
Sodium sesquicarbonate. . . .
Sodium tripolyphosphate. . .
Sodium tetraphosphate.... .

Sodium bicarbonate........
Sodium metaphosphate.....

¢ Expressed as the number
phenolphthalein and methy]
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McGraw-Hill, New York, 1
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exchange agents may be inorganic compounds such as the zeolites, sodium alumi-
num silicates, or organic compounds of a carbonaceous or resinous type developed
in recent years for this purpose. The calcium and magnesium may also be re-
moved by the addition of chemicals such as soda ash or TSP to form compounds
of low solubility, such as calcium carbonate, calcium phosphate, and magnesium
hydroxide, and filtering to remove these precipitates. Often water treated with
such agents is used without filtering. For many purposes this is very satisfactory.
Certain inorganic compounds such as the polyphosphates are capable of sequest-
ering the calcium and magnesium in slightly ionized, but soluble, complexes so
that the water is softened without precipitation. A number of organic compounds
have this sequestering ability. Those of commercial importance belong to a class
known as polyaminocarboxylic acid compounds.

15. Rodenticides

There are a number of chemicals useful for this purpose, some organic and some
inorganic. A few are: Red squill, ANTU (e-naphthylthiourea), barium
carbonate, thallium sulfate, arsenic compounds, and 1080 (sodium fluoroacetate).
Often trapping is most effective. See Chapter XIX and other special literature .’

16. Insecticides

As insecticides and fumigants for insect control there are numerous chemicals in
use. Since the war DDT (dichlorodiphenyltrichloroethane) has received much
publicity. Others of proved value are such materials as rotenone, pyrethrum,
arsenic and thallium compounds, carbon tetrachloride, methyl bromide, and
various cyanides. For others and information on this subject see Chapter XVIII
et seq. and other special literature.18

TaBLe IV COMPARISON OF ALKALINITY OF SOME DETERGENT SUBSTANCES

pH (approx. for soln. of the Amount of alkalinity (approx.
weight percent indicated) for a 0.5% solution)®

Chemicals
(commercial grade) 0.1% 0.5%
Caustic soda 12.0 2. 122 122
Sodium orthosilicate............. 11. 100 100
Sodium sesquisilicate............ 11. 58 60
Sodium metasilicate............. 11. 45 48
11. 18 35
10. 56 95
Soap (ordinary, unbuilt)......... 10.
Tetrasodium pyrophosphate
Sodium sesquicarbonate
Sodium tripolyphosphate
Sodium tetraphosphate

Phenoiphthalein Methyl orange

12 38
28 68

20
3 61

.

8
6
3
3
7
2
.0
.6
.1
.5
.5
.0
.5

¢ Expressed as the number of milliequivalents of acid required to bring 1 liter of solution to the
phenolphthalein and methyl orange end points.

¥ L. R. Parkinson, Soap, 20, No. 6, 123, 153 (1944). M. E. Parker, Food-Plant Samtatwn,
McGraw-Hill, New York, 1948, pp. 216-252. E. H. Rieman, Soap, 22, No. 10, 135, 153 (1946).
J. C. Ward, #bid.,, 21, No. 9, 117, 127 (1945). J. M. Henderson, Mod. Sam'tation 2, No. 6,
16, No. 7, 24, No. 11, 45 (1950).

1"H Elishewitz, Soap, 23, No. 5, 127, 151 23, No. 6, 153, 193. (1947). M. E. Parker, Food
Plant Sonitation, McGraw-Hill, New York, 1948, pp. 170-215. S. A. Rohwer, Soap, 23, No.
6, 135, 169, 191, (1947). E. M. Searls, Milk Plant Monthly, 27, No. 11, 83 (1948). E. L.
Donohoe, Mod. Sanitation, 1, No 7, 28 (1949). L. T. Fairhall, Mod. Sanitation, 2, No. 2, 26
(1950).
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6. Mechanical Aids to Cleaning

Mechanical aids as well as chemicals are required for efficient cleaning operations.
Various mechanical aids for cleaning are classified in Table V.

TABLE V
MECHANICAL A1DS TO CLEANING AND SANITATION
Containers, holders........ Vats, tanks, tubs, buckets, etc.
Racks, baskets, brackets, hooks, etc. .
Flushing equipment........ Sprayers, pumps, hoses, nozzles, compressors, special valves, etc. )
Abrasive aids............. Scrapers, brushes, squeegees, sponges, rags, metal wool, abrasive

compounds, ete.
Screens, filters, and traps...

Machines................. Agitators, stirrers, pumps, sprayers, tumblers, centrifuges, special
washing machines, motor-driven brushes, etc.

Heaters.................. For local water heating, drying, etc.

Moving aids.............. Hoists, elevators, conveyors, trucks, boxes, baskets, racks, etc.

Drying aids............... Centrifuges, squeegees, towels, fans, vacuum equipment, heating
equipment, etc.

Protective aids............ Aprons, gloves, boots, goggles, ete.

7. Degrees of Cleanliness

Cleaning processes cost money. It is only natural, then, to attempt to determine
how clean an object need be and when it has reached that degree of cleanliness.
Time, material, and labor can be saved by continuing the cleaning process no longer
than is needed to give the required cleanliness. There are no absolute and well-
established methods of measuring cleanliness, except in a few very specialized fields,
nor are there universally accepted standards of cleanliness. Arbitrary standards and
methods for judging results are usually devised for each type of operation. These
may vary a great deal from plant to plant. In general, however, three degrees of
cleanliness may be recognized:

1. Physically clean, i.c., clean to sight and feel. This is the degree least difficult to obtain
and most widely desired.

2. Chemically clean, t.c., free of traces of undesirable chemicals (too small to bs seen or
felt but yet sufficient to influence the quality of the product). Even traces of some chemicals can

affect the taste, odor, color, or keeping quality of food products.
3. Microbiologically clean, i.c., free of undesired microorganisms.

All three degrees of cleanliness are important in the food industry. Frequently all
three are required to obtain the desired result. In other instances. perhaps only two
of these are essential. In practically all cases, however, the first degree, that is, clean
to sight and feel, is necessary; and without first having this it is difficult, if not im-
possible, to obtain the desired degree of chemical or microbiological cleanliness.

There is need for more scientific study and research in connection with the prob-
lem of measuring detergency and establishing quantitative standards for cleaning.
There are, however, certain general methods which can be applied to the problem
of judging the degree of cleanliness achieved in practice. The degree of physical
cleanliness obtained is usually estimated by the simple expedient of a close visual
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ith the finger tips. Chemical cleanliness may

be judged in a practical way by noting whether or not the quality of the product
has suffered an adverse change in color, odor, taste, or keeping quality as a result
of contamination from the equipment in question. Microbiological cleanliness can
be tested by using bacteriological methods to determine the number and kind of
microorganisms left on the object being cleaned or by observing whether the food
products are coming through the process with the desired low bacteriological count.
In some cases the keeping quality of the product indicates the degree of bacterio-

logical cleanliness obtained.
8. Special Types of Detergents

(a) Water and Water Softeners

The most common and most used chemical for cleaning purposes is ordinary
water. As common and well-known as water is, it will nevertheless be worthwhile
lation to detergency. Most available

to consider certain facts concerning it in re
water supplies furnish water which contains considerable amounts of calcium and

magnesium salts (commonly referred to as hardness) and other dissotved sub-
stances which may be detrimental to the use of water for cleaning purposes. See
Chapter LII. Just how detrimental these substances will prove to be in any given
case will depend upon the particular cleaning job to be done, the type of cleaning
materials available, and the kind and amount of impurities present in the water.

Water impurities are usually expressed in the United States in terms of grains
per U. S. gallon or in parts per million (p. p. m.).!® One grain per gallon is equiva-
lent to approximately 17.1 p. p. m. The hardness of water (calcium and magnesium )
present is generally calculated in terms of CaCOs. Waters having a hardness of less
than about 60 p. p. m. usually give little trouble from a cleaning standpoint. Waters
which have a hardness in the range of 60 to 120 p. p. m. are usually considered
moderately hard. They may often give trouble, but if proper cleaning materials are
used, they can usually be used without too much difficulty. As the hardness increases
the difficulties encountered due to hardness also increase, so that for real hard
waters special cleaners and/or methods must be used to obtain good results.

1t is common knowledge that water hardness causes difficulties in cleaning, es-
pecially when ordinary soap is used as the detergent, but too few realize the sav-
ings which can be made and the improvement in the results which can be obtained
ftening systems or by selecting detergent materials
d by the water hardness. The initial cost of suitable
pound of some chemicals is often

by installing suitable water-so
which are not adversely affecte

water-softening equipment or the higher cost per
permitted to overshadow the somewhat hidden and less easily calculated savings

® Note: Water impurities are also expressed in other units, especially in foreign publications.
Water analysis conversion units may be found in various handbooks. See, for example, C. D.
Hodgman, Handbook of Chemistry and Physics, 31st ed,, Chem Rubber Publishing Co., Cleve-

land, 1949, p. 1449,
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which can be made by using soft water or cleaning materials which are especially
adapted for hard water use.

There are several water softening processes available. See Chapter LII. The
process to be recommended depends upon the type of water and the use to be made
of it. The particular process or combination of processes best suited for one plant
may not be the proper ones to use at another plant. In many cases satisfactory re-
sults can be obtained by softening only the wash water by use of suitable water
softening chemicals used along with the detergent rather than softening the whole
water supply by one or more of the methods described in Chapter LII. Some of the
chemicals best suited for this use, but only available commercially since about 1930,
are described below. Prior to then softening in the wash solution was accomplished
by certain of the detergent materials themselves. Such chemicals as ordinary soap,
soda ash, and trisodium phosphate form very slightly soluble calcium compounds
and thus precipitate calcium hardness. In fact, they cannot perform their function as
detergents until they have so reacted. Hence, in hard water excessive amounts of
these must be added before the cleaning action can begin. These precipitates often
tend to adhere to the surfaces being washed, and interfere with the cleaning opera-
tion. Hence other methods of softening are desirable.

Occasionally water with low hardness but excessively high total solids may be
encountered. For some cleaning purposes such water is not suitable. The excessive
dissolved material can be removed by demineralization as described in Chapter LII.

Impurities other than calcium and magnesium may sometimes be present in
amounts sufficient to give trouble. From a cleaning standpoint iron compounds are
the most troublesome. They can cause staining of equipment and tend to inactivate
some sanitizing chemicals. See Chapter LII for information on removal of iron and
other impurities.20

A special type of chemical?! for water-treating purposes which has become avajl-
able only in recent years, is exemplified by such commercial products as Calgon
and Quadrafos, which are represented as being, respectively, sodium hexametaphos-
phate, NagPgOs5, and sodium tetraphosphate, NagP,O;35. More recently sodium
tripolyphosphate, Na;P3O,0, has become available commercially. Tripolyphosphate
provides most of the advantage of the hexametaphosphate and the tetraphosphate
without the disadvantage of being hygroscopic.

These phosphates have the ability to sequester the calcium and magnesium ions
in such a manner that the ions are not free to react with soap and other detergent
materials, and, furthermore, to accomplish this without the formation of precipi-
tates such as are obtained when water is softened by use of soap,

sodium carbonate,
or trisodium phosphate. It is a well-established fact that in ma

ny washing proc-

®F. K. Lindsay, Ind. Eng. Chem., 35, 378 (1943).

= A. H. Fiske et al., U. S, Pats. 2,019,665-6. B. C. Hafford et al, Ind. Eng. Chem., Anal. Ed.,
18, 411 (1946). R. E. Hall, U. S. Pats, 1,956,515 and Re 19,719. G. B. Hatch and O. Rice, nd.,
Eng. Chem., 31, 51 (1941). H. Rudy et al., Angew. Chem., 53, 525 (1940). F. M. Scales and M.

Kemp, Intern Assoc. Milk Dealers, Bull. 22, 589 (1941). C. Schwartz and B. H. Gilmore, Ind.
Eng. Chem., 26, 998 (1934).
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esses where water, even of low hardness, is used with ordinary cleaning materials,
a film or residue is left on the surface. This film can harbor and protect micro-
organisms and in many cases builds up to such a thickness as to be visible and
undesirable from that standpoint. Such films are apparently caused by the reaction
of the water hardness with the detergent material to form precipitates which tend
to adhere to the surface. Such films also tend to hold some of the soil onto the
surface so that the washing and rinsing process does not effect complete soil re-
moval.

Experiments with these phosphates have shown that, when properly used, they
can prevent the formation of undesirable hard water films in the washing processes.
Futhermore, if sufficiently high concentrations are used, their solutions are
capable of redissolving films which have already been formed as a result of previous
washings under unfavorable conditions. Even when used in a concentration insuffi-
cient to prevent precipitation entirely, they change the character of the precipi-
tate in a manner to make it less objectionable. They have the ability to prevent crys-
tallization and crystal growth. They also possess good dispersive properties.

Calgon and Quadrafos as commercially produced are in the form of a “glass”
formed by the rapid quenching of the melted phosphate. This tendency to form
glassy material upon quenching is characteristic of phosphate melts which contain
ratios of Na.Q/P.0; lower than 2:1. Presumably, any number of such phosphate
glasses may be formed depending upon the exact ratio of Na.O to P,O; present in
the melted phosphate. Such phosphate glasses are sometimes referred to as poly-
phosphates.

If the Na,O/P.Os is 2: 1, one obtains a crystalline compound known as tetra-
sodium pyrophosphate. This product, frequently referred to commercially as TSPP,
pyrophosphate, or simply as “pyro,” is an excellent detergent material. It 1s a
very good dispersive agent. If the water hardness i1s not too great, it can prevent
the formation of hard water precipitates. It is not so effective in this respect, how-
ever, as the polyphosphates mentioned above.

Pyrophosphate and the polyphosphates are sometimes referred to as molecularly
dehydrated phosphates, since they are salts of phosphoric acids containing less
water in proportion to P»Os than orthophosphoric acid contains. These molecularly
dehydrated phosphates are finding increased use as detergent materials.

More recently certain organic sequestering agents®® have become available com-
mercially under such trade names as Nullapon, Versene, and Sequestrene. There
are a great number of such compounds which could be made but few are in com-
mercial production. Nullapon B and Versene are represented as being:

NaOOCCHz CHzCOONa
/NCHzCHzN
NaOOCCH, CH,COONa

Sequestrene A is represented as being:

={J, S. Pats., 2,130,505; 2,203,995; 2,240,957 ; 2,396,938; 2,412,943 ; 2,412,945; 2,428,353.
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R CH,COONa
N
NCH,CH.N
NaOOCCH, CH,COONa

where R is an alkyl group.

These agents have certain advantages over polyphosphates in that the complexes
formed are more stable, the products are effective at high temperatures and are
effective against both calcium and magnesium as well as against many heavy metals
such as iron, lead, copper, etc. In contrast to the polyphosphates, their effective-
ness increases with increased pH. At present they are much more expensive than
polyphosphates so their uses are limited to applications involving high temperatures,
high concentrations of heavy metals to be sequestered, or uses requiring long
effective life for the solutions where the polyphosphates are unsatisfactory. They do

" not have the dispersive properties of the polyphosphates

(b) Synthetic Detergents®3

Another type of chemical to be considered for use in hard water is that group
of compounds commonly referred to as soapless soaps, wetting agents, surface-ac-
tive agents, or synthetic detergents (also referred to as surfactants and syndets).
Rather than combating hardness, the use of synthetic detergents enables one to more
or less ignore the hardness. The calcium and magnesium salts of many of these
newer types of surface-active materials are quite soluble, and are not detrimental to
the detergent action of the material. There are now a great variety of synthetic de-
tergents available having a wide range of characteristics and uses. In some cases they
are used alone, but more often in combination with alkaline detergent salts such as
the phosphates, silicates, and carbonates. They increase the wetting and penetrating
properties of the solution and in other ways improve its detergent action. The anionic
types are most commonly used, although more recently the nonionic synthetic deter-
gents are finding places of usefulness. The cationic materials have been used pri-
marily as germicides rather than detergents, although detergent properties are
claimed for some of them. Some have been used as skin detergents for washing
hands of food plant workers. There has recently been some use of the quaternary
ammonium compounds in detergent preparations for cleaning and sanitizing milk-
ing machines and other such dairy equipment.

(¢) Acid Detergents®*

The original use of acid materials in food industries was for removing deposits
built up by hard water or the combination of calcium and magnesium with detergent

= G. E. Barker, Soap, 24, No. 6, 46, 65 (1948). F. E. Bartell, Ind. Eng. Chem., 31, 31 (1939).
F. M. Scales and M. Kemp, 30th Ann. Rept. N. V. State Assoc. Dairy and Milk Inspectors.
p. 79 (1939) ; Intern. Assoc. Milk Dealers, Bull. 19, 491 (1941). M. Sittenfield, Chem. Eng., 55,
No. 6, 120 (1948).

*L. R. Bryant, Can. Dairy Ice Cream J., 25, No. 3, 30, 68 (1946) (has excellent bibliog-
raphy). F. M. Scales, Milk Dealer, 32, No. 2, 30, 64 (1942); Food Inds., 14, No. 4, 51, 97

(1942). M. E. Parker, AMilk Plant Monthly, 30, No. 9, 48, 67 (1941); Ind. Eng. Chem., 35,
100 (1943).
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materials and food soils. Such deposits are sometimes referred to in the dairy
plants as “milkstone.” For this purpose strong acidic action is required. Hence,
inorganic acids such as muriatic, phosphoric, or some of the stronger organic acids
have been used. Since all of these acids tend to be corrosive to equipment they
should be used in combination with so-called “inhibitors” which tend to cut down
their corrosiveness and with care. 1f proper cleaning materials and methods are
used, the formation of such deposits can be largely prevented and the need for such
corrosive materials eliminated.

Shortly before 1940 another use of acids was made in the dairy industry. Gluconic
acid in low concentration was injected into the final steam rinse used for cream
cans which had been washed in an alkaline cleaning material. Parker found that
such a procedure improved the sanitary quality of the cream cans. This was appar-
ently due to removal of a thin film containing alkali and protein which adhered to
the cans after the cleaning process. The alkali-protein film inside the can favored
the growth of proteolytic bacteria if the cans were allowed to stand in moist condi-
tion. This led to the development of bad odors in the can and off-flavor and poor
quality in the products made from cream or milk stored in such containers. Ap-
parently the acid rinse removed or prevented the growth of the proteolytic bacteria,
and the development of the odors and off-flavors otherwise encountered.

From this beginning the idea of utilizing acid cleaning solutions has developed
further. Such development was made possible by the availability of suitable synthe-
tic detergents which are capable of acting in acid media, and providing good de-
tergent action. Because of the tendency of even mild organic acids to have some
corrosive effect on metals, it is common practice to include suitable inhibitors in
the acid synthetic detergent solutions.

Some of the organic acids used are capable of inhibiting the growth of many
types of microorganisms. A further advantage is that the good surface-active prop-
erties of the newer synthetic materials used provide for good drainage of equip-
ment after the final rinse which in turn promotes rapid drying. At least one con-
cern2® manufactures a special type of can washing machine designed to use only
acid detergents. A small fresh charge of acid detergent is sprayed directly into
each can after which the can is subjected to spray type washing action with a solu-
tion of the acid detergent, then rinsed with very hot fresh water and steam dried.
No alkaline detergent is used at all in this system.

Acid detergents have been suggested for other uses. In order to keep down the
cost of using them they may be applied to the equipment which is to be cleaned by
means of a portable sprayer. In addition to cutting down the amount of solution
required, spraying will enable the solution to be applied to areas which would not
be so easily reached by brushing and also makes possible the use of the cleaners on
equipment which is too large to be cleaned by immersion.

Still another method of using acid detergents has been suggested?® and is being

= The Story of Conservation Can Washing and Mikro-San Accomplishments, 2nd ed,
Lathrop-Paulson, Chicago, 1948.

* Dept. of Public Health, Rockford, Ill, and Klenzade Products, Inc, Beloit, Wisc,
private communications. See also C. B, Shogren, Milk Plant Monthly, 38, No. 3, 76 (1949).
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used to some extent in the dairy industry at present. This is the so-called “alter-
nate” method in which the equipment is washed in the usual manner with a well-
balanced alkaline cleaner for several consecutive days (three to six) and then an
acid type of cleaner is used for one day. It is claimed that if the alternate method is
properly used advantage can be taken both of the stronger cleaning action of alka-
line cleaners and the ability of acid detergents to keep the equipment free of film
or scale build-up. There appears to be some merit to this approach to the problem.
Materials and procedures which will give best results will differ with different plants
and require careful study by those experienced in the methods to obtain best results.

(d) Germicides and Microbiological Cleanliness

Much of the cleaning in food processing plants is for the purpose of obtaining
bacteriological and microbiological cleanliness. It is therefore important to consider
methods and materials which are useful in reaching that end. Of first importance is
the obtaining of thorough physical cleanliness. Physical cleanliness can be obtained,
however, without necessarily having bacteriological cleanliness, so it is only natural
to attempt to combine some germicidal agent with the cleaning solution in order to
accomplish both physical and bacteriological cleanliness in a single operation, At-
tempts to achieve this result have not been entirely satisfactory, but some progress
has been made in that direction in recent years.

One of the simplest methods of obtaining germicidal action during the washing
process is to maintain the wash solution at such a high temperature that it can de-
stroy the microorganisms. Such a method can be used for some types of work but
there are many cases in which temperatures high enough to destroy the microor-
ganisms are too high to obtain good physical cleaning, are detrimental to the object
being cleaned, or are dangerous to the operator. In some cases, too, it is difficult or
impractical to maintain sufficiently high temperatures.

Another plan for obtaining microbiological cleanliness along with physical cleanli-
ness is to use a cleaning material which possesses germicidal properties. The widest
used application of this idea is in the use of strong caustic soda solutions in bottle
washing machines in the milk and carbonated beverage industries. Such highly caus-
tic cleaning solutions are not suitable for all applications, and especially cannot be
used where hand cleaning has to be resorted to. Even n bottle washing with strong
caustic solutions a chlorine-containing rinse 1s often used.

Attempts to provide other germicidal detergent solutions suitable for use in the
food industries have not yielded promising results. Many chemicals which possess
germicidal properties do not function in the presence of the detergent chemicals,
nor under the conditions necessary for cleaning. For instance, hypochlorites which,
when properly used, give excellent germicidal results are not very suitable for use
in detergent solutions for the reason that the available chlorine is quickly dissipated
by the soil in the solutions, and by the heat in case high temperatures are used.
Furthermore, the germicidal effectiveness of the hypochlorite is markedly decreased
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by the high alkalinities used, and is sometimes adversely affected by other compo-
aents of the cleaning solution. Then, too, some germicidal materials, even if they
could work under the conditions of cleaning, would not be acceptable in food indus-
tries because of their poisonous nature or because of a possible deleterious effect
upon the taste, color, or other quality factors of the food being processed.

It has therefore been considered necessary and desirable to consider the cleaning
and the sterilizing®” as two separate processes. The first process should be thorough
physical cleaning followed by adequate rinsing with clean water. The sterilizing
process is then carried out separately as a separate rinsing operation. Sometimes
this sanitizing rinse follows immediately after the cleaning process. If equipment has
to stand for several hours after being cleaned prior to use, it is common practice
to subject it to a sanitizing rinse immediately before use. If this is done, it is some-
times not necessary to provide a sanitizing rinse immediately after cleaning. Very
often sanitizing action of the rinse may merely be that due to the high temperature
of the water. In other cases, chemicals may be added to the rinse for this purpose.

This separation of the cleaning and the sanitizing processes has the further ad-
vantage of cutting down the cost of the sanitizing chemicals used. Because the sani-
tizing chemicals need not function under the adverse conditions of the cleaning solu-
tion, smaller amounts need be used and cheaper materials can be used.

For some operations there may be an advantage in using a germicidal material
in the detergent solution. The bacterial load of the wash solution can thus be kept
to a minimum, hence there is less carry-over of live organisms to be removed and
killed in the rinsing operation.?® This idea is more feasible now than in the past,
but means suggested to date are far from perfect.

Certain types of organic chlorine compounds®® are capable of withstanding wash-
ing temperatures, normal soil loads, and alkaline washing conditions well enough
to retain sufficient germicidal action to keep the number of live organisms in the
wash solution at a minimum, even though they may act relatively slowly.

Considerable progress has been made in the last two or three years in the formu-

T Note: To “sterilize” properly means to kill completely all microorganisms. However
in industry the term is often used in a less strict sense, meaning to remove or kill a sufficiently
large proportion of the microorganisms to make the equipment safe from practical standpoint.
In recent years the word “sanitize” has come into use to indicate “practical sterilization,” either
by removal of or by killing of microorganisms to the extent needed to meet the requirements
of the particular operation in question. See P. G. Bartlett, Chem. Ind.. 64, 215, 318 (1949) ;
M. E. Parker, Food-Plant Sanitation, McGraw-Hill, New York, 1948, pp. 239-240. A. S.
DuBois, Soap, 25, No. 5, 137 (1949). C. K. Johns, Can. Dairy & Ice Cream J., 28, No. 3, 29
(1949). W. L. Mallmann, J. Milk & Food Tech., 13, No. 2, 61 (1950).

#G. J. Hucker and W. L. Mallman, private commrications.

»R. D. Charlton, Jowe State College J. Sci., 13, 54 (1938). A. F. Guiteras and F. C.
Schmelkes, J. Biol. Chem., 107, 235 (1934). H. O. Halvorson et al, U. S. Pats. 2,138,806;
2,263,948, 1. E. Muskat and A. G. Chenicek, ibid., 2,184.883. 1. E. Muskat and F. C. Trager,
ibid., 2,185,864. F. T. Peters, ibid, 2,422,255, F. C. Schmelkes, ibid., 1,958,370—1. F. C.
Schmelkes and H. C. Marks, ibid., 2,016,257. F. C. Schmelkes and E. Strong, J. Bact., 29,
323 (1935). A. L. Sotier and D. B. Conklin, Food Technol., 2, 105 (1948). R. H. Vaughan
et al., ibid. 2,.292 (1948). C. B. Wood, U. S. Pats., 1,801,462; 1,894,969; 1,903,525. F. W.
Barber, J. Milk & Food Tech., 13, No. 5, 266 (1950).
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lation of detergents containing quaternary ammonium compounds.®® These have
been especially successful in a few applications such for instance as in the cleaning
and sanitizing of milking machines, cream separators, milk pails, and other such
dairy equipment in farm use.3%31  Usefulness in other applications is still unproved.

Further information on germicides and microbiological cleanliness will be found
in Section II.le.

(&) Proprietary Products3?

In the tables and discussion above various chemicals have been mentioned which
are useful in cleaning and sanitizing operations. It so happens, however, that for
most cleaning operations the optimum results cannot be obtained by the use of a
single chemical® The use of combinations of properly selected substances mixed
in correct proportions to give a cleaning solution which will be best adapted for
the particular purpose in mind is required. Some of the larger food processing
plants may find it possible to take advantage of these optimum combinations by
keeping on hand a supply of all the various raw materials required, and mixing
these to suit their special requirements. Generally it is more satisfactory to pur-
chase proprietary materials which have been developed and prepared by organiza-
tions which make a special study of the particular types of washing and detergency
problems involved. The cost per pound of the better proprietary materials purchased
from reliable and progressive firms specializing in this field may seem somewhat
high, but the cost of the cleaning materials usually represent only a small frac-
tion of the total cleaning cost. Such savings as can be made by paying slightly
less per pound for the detergent usually represents a very small fraction of the
total cost and may be entirely insignificant in comparison with the gain which mav
come from the service rendered by such a firm. Such service, in addition to supply-
ing efficient products and demonstrating how best to use them, may result in the
improvement of the various cleaning operations so as to cut down on the total time
and labor involved. It may also bring about a reduction in losses commonly caused
by damage to equipment and spoilage of food batches when wrong cleaning ma-
terials or methods are used. The advantages to be gained from these services
should not be overlooked. Sometimes the cost of materials used will actually be
less if the food manufacturer avails himself of such services than if he attempts
to do the job without expert advice by using materials not properly selected for
the requirements,

* P. G. Bartlett, Chem. Ind., 64, 215, 318 (1949). F. W. Barber, J. Milk & Food Tech., 12,
No. 5, 257 (1949). P. R. Elliker et al, J. Milk & Food Tech., 13, No. 4, 215 (1950). G. R.
Goetchius, Chem. Ind., 65, No. 4, 560 (1949). G. J. Hucker, Proc. 41st. Ann. Conf. Milk & Food
Found., 2, 44 (1948). R. G. Puhle, Soap, 26, No. 12, 133 (1950).

" Rohm & Haas Co., private communications.

®G. J. Hucker, W. L. Mallman, ¢t al., private communications. also Rohm & Haas Re-
porter, 7, No. 4, 1 (1949).

M. E. Parker. Food Inds., 15, No. 7, 78, 135; No. 8, 71, 131; No. 9, 66 (1943).

®1. 1. Somers, Food Inds., 21, No. 3, 72. 206 (1949).
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sanitary design of buildings and equipment, economic
benefits also come from the careful planning of a cleaning
system. A good design can greatly reduce cleaning costs and
at the same time vastly improve the quality of cleaning. To
accomplish this, it is necessary to define the cleaning job
and then select the right cleaning system to get it done.
Technological advances in cleaning equipment and cleaning
materials will make this process easier.
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CHAPTER 8

Because it sometimes seems difficult to justify the
capital investment required for various cleaning systems,
is important not to overlook possible productivity
improvements. Properly applied, cleaning systems get the
cleaning job done faster, ~utting the manufacturing system
lack on stream more quickly. This results in optimum case
®Hutputs and reduces the need for overtime wages. Cleaning
functions can be productive!
l In Chapter One we discussed the importance of
Winking the sanitary design requirements to the type of risk
a specific food product represents. Likewise, the cleaning
equirements must also be linked to this risk. Some food
'nanufacturing systems are very sensitive to microbial
problems and must be thoroughly wet cleaned and sanitized
n a frequent schedule. Some systems are basically dry
lrocessing systems; in the interest of minimizing microbial
risk, they should be dry cleaned. Then there are those that
ill require dry cleaning and wet cleaning because of the
lature of the process or the stickiness of the ingredients.

lXIET CLEANING

'Vet cleaning is a science which includes the chemistry of
“cleaning and the proper application of cleaning equipment.
The chemistry of cleaning involves the proper selection of
hemicals and the quality of water. In this chapter we will
hot discuss cleaning chemicals. This subject is covered in
many food sanitation texts. However, you should be aware
at many different types of dirt and surface film collect
®n many different food manufacturing equipment surfaces.
The proper selection of cleaning chemicals can save many
lleaning hours and improve the quality of the cleaning job
Wramatically.

The proper application of cleaning equipment begins
t,ith becoming familiar with some of the various cleaning
wystems and retrofitting them to the cleaning task as

required. Wet cleaning systems experts have more or less

ldopted alanguage of their own, and specific terminology

used to define the system. Some of the more common
systems are:

I ® (Clean-out-of-place systems—C. O. P.

' ¢ Clean-in-place systems—C. 1. P.

¢ Central cleaning systems—C. C. S.
* Hose stations

Each of these systems has a number of advantages.
In most cases they generally offer a high quality of
cleaning and cleaning economics. Remember that it is
important to understand the basic cleaning principles
involved so you can put them to work—and so you can
retrofit them! These principles are discussed in more detail
in the sections that follow.

WATER QUALITY

It goes without saying that cleaning water must be of potable
quality. In addition, of course, the water must be soft. Hard
water greatly reduces the cleaning action of many deter-
gents. Hard water in itself can create a number of surface
scale or surface film problems such as rust formations or
calcium deposits. An effective cleaning program must have
an adequate supply of soft, hot water. Conditioned water
reduces the corrosive effects of hard water and extends the
economic life of plumbing systems as well as that of many
other pieces of equipment using water. Many efforts have
been made to classify water hardness. The U. S. Geological

Survey Water Supply Paper number 658 classifies hardness
as follows:

e Soft. 0-3.5 grains/gallon

¢ Moderately Hard. 3.5-7.0 grains/gallon
* Hard. 7.0-10.5 grains/gallon

¢ Very Hard. Over 10.5 grains/gallon

CONDITIONING EQUIPMENT

The plant water treatment system should include zeolite and
dealkalizing equipment where water quality requires it.
Sodium zeolite softening is the most common conditioning
system. The primary purpose of conditioning is to remove
scale-forming calcium and magnesium ions, which are
constituents of hard water. Dealkalizing equipment reduces
the alkalinity of the treated water and the subsequent
formation of carbon dioxide in the steam. This reduces
steam and condensate line corrosion as well as excessive
boiler tube scaling. Corrosion is a compounding steam
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impurity problem when steam is used in direct contact with
the food product.

WATER TEMPERATURE

There are many opinions about the correct temperature for
cleaning water. Whereas there may be an application or two
for exceptionally hot water (165° to 200°F), generally
speaking, water at 110° to 145°F is more than adequate.
In fact, many detergents are most effective in the presence
of warm water. Extremely hot water can set or fix soil to
the surface which is to be cleaned.

CLEAN-OUT-OF-PLACE (C. O. P.)
SYSTEMS

Clean-out-of-place systems do exactly what the term
suggests, cleaning out of place. Essentially, this means
moving equipment from its normal location (and/or disas-
sembling it and removing it from its normal location) for
cleaning. The removed equipment or components are
generally taken to a cleaning room that has been specially
designed and equipped for cleaning out of place. This room
is sometimes used to clean utensils, portable equipment,
trays, and pans as well.

CLEANING ROOM

The equipment cleaning room should be constructed of
moisture-impervious materials that are easy to clean. (Figure
8-1) Use design criteria that meet requirements for a wet
cleaning area. Make sure the room is large enough to
accommodate the largest piece of equipment likely to be
cleaned in it.

Building Materials for Cleaning Room. Construct walls,
ceiling, and floor of materials that can be easily wet cleaned.
Use ceramic or glazed tile for the walls and ceilings. Floors
should be quarry tile or acid-proof brick, including epoxy
grouting mixtures.

Provide adequate lighting approximately 80-100 foot-
candles and use lighting fixtures suitable for wet areas.
Install at least two 110-volt NEMA 4 receptacles for elec-
tricity. The floor should have a floor drain (complete with
grate, screen, and trap) and should slope to the drain at
the rate of 3/16 inch per foot.

FIG. 8-1 This equipment cleaning room features building materials
which are impervious (o moisture and the proper cleaning
equipment to get the clean-out-of-place accomplished as easily as
possible.

In the wash area, use double or single doors, made
of metal or rubber. (Do not consider using wood.) The
doors must be wide enough to allow clearance for the largest
piece of equipment to be cleaned.

The room will need an exhaust fan to expel steam
vapors. Drip legs with shut-off valves should be installed
in the fan and exhaust ducts to drain off accumulated
condensate,

Equipment for Cleaning Room. The cleaning room should
have a large, deep-well utensil cleaning sink constructed of
stainless steel. The sink should be equipped with a water
mixing valve supplied with an adequate quantity of hot and
cold water. (Figure 8-2) Mount a separate hose cleaning
station on the wall in a convenient location. (This station
may be part of, or similar to, the stations described later
in this chapter under Central Cleaning Systems.) Depending
on your preference, it may be either a high-pressure, low-
volume system or a low-pressure, high-volume system. Since
the room is specifically designed for wet cleaning you might
find a low-pressure, high-volume system more useful. The
room should also have a separate wall-mounted sanitizing i
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FIG. 8-2 Large deep-well stainless steel sinks are used for utensil cleaning.

ltation with a water supply and a self-contained spray

sanitizing unit. (Figure 8-3) These units are designed to draw

redetermined amounts of concentrated sanitizing solutions
nto the water stream. Equip the station with an adequate
length of hose complete with an automatic shut-off type

'wzzle. Backflow prevention equipment should be provided

#n potable water supply lines. A portable wet vacuum unit
would be useful for this area as well.

' Shelves, wall hangers, and drying racks provide space
or cleaned utensils. Detergents, wiping towels, and other
supplies can be kept in storage cabinets. Waste receptacles
re also necessary.

' Food manufacturing operations requiring a lot of
disassembly of smaller equipment parts for out-of-place
leaning would benefit from equipping the cleaning room

lith a specially designed recirculating tank-type washer.
(Figure 8-4) Recirculating tank washers have a series of

lurbo—action jet nozzles and a high-efficiency stainless steel

pump to circulate the water. Detergents are added and
cleaning takes place as the water flows turbulently through
the tank. Parts to be cleaned are set in the tank and left
until they are clean. Constructed of heavy-gauge stainless
steel, the tank must be of sufficient size to accommodate
the largest components intended to be cleaned. Specially
designed stainless steel baskets permit cleaning of smaller
parts. Important tank construction details are rounded
corner junctions, automatic temperature regulating
equipment, direct-reading thermometers, strainers on the
water inlet, and valves to drain the tank. Optional equip-
ment may include a chemical feed system and a heat
exchanger for heating the water.

Recirculating tank washers can be purchased from
manufacturers specializing in the design of this equipment
or they can be designed by most food plant engineering
departments.
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CLEAN-IN-PLACE (C. I. P.) SYSTEMS

Clean-in-place systems can be used to clean process piping
systems, bins, tanks, mixing equipment, or larger pieces of

equipment in place (without disassembly) where interior -

product zones are fully exposed and soil can be readily
washed away by the flow of the cleaning solution. (Figure
8-5) These systems use high volumes of water to literally
wash away the soil. The success of the system is keyed to
proper water flow, temperature, and selection of the right
cleaning chemicals. If the equipment being cleaned has been
correctly designed in the beginning, this method can doa
better and quicker job of cleaning than standard methods,
and a great deal of time and effort can be saved. Designs
for C. 1. P. systems range from very basic manual or semi-
automatic recirculating spray systems to highly sophisticated
and fully automated systems for cleaning bacteria-sensitive
process piping systems, depending on your needs.

RECIRCULATING SPRAY CLEANING

When bins, tanks, mixers, or similar equipment are to be
C. 1. P. cleaned, spray cleaning is involved. Successful spray
cleaning applications require a properly designed spray
assembly with a constant water flow at the required pressure
and temperature. Spraying assemblies that consist of spray
balls or nozzles can be stationary, water driven, electric,
or air propelled. These units may be permanently installed
in the equipment or they may be portable and put in place
at the time of cleaning. The spray assemblies must be
designed and located to assure that the cleaning solution
contacts the entire surface to be cleaned. (Figure 8-5) The
minimum C. I. P. solution circulation rate should be 10
gallons per hour (GPH) for each square foot of surface to
be cleaned. Large-size storage tanks having a capacity of
3,000 gallons require a minimum cleaning solution circu-
lation rate of 4,000 GPH.

The use of recirculated spray cleaning techniques
really begins with the design of the process equipment. Bins,
tanks, mixers, or other equipment which is to be spray
cleaned should be designed with spray cleaning in mind.
Equipment components such as access doors, sight glasses,
temperature wells, mixer blades, inlet and outlet connections
should be designed and Jocated so they, too, can be cleaned
by the sprayed solution. :

The primary element to the C. 1. P. system is the
recirculating equipment. This consists of a solution tank,

centrifugal pump, and a series of valves which are normally
air operated. (Figure 8-6) Cleaning chemicals can be injected
into the water stream or added directly at the recirculating
tank. Steam is introduced into the water to heat and
maintain predetermined water temperatures through
temperature sensing probes and control valves located in
the system. A typical C. 1. P. spray cleaning cycle would
consist of:

1. Pre-rinse cycle
2. Wash cycle
3. Post-rinse cycle

4. Sanitize cycle

FIG. 8-3 Wall-mounted, sprav-type sanitizing units should be
included in every equipment cleaning room.
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1G. 84 The turbulent cleaning action of the water in clean-out-of- place tanks can clean small parts with little effort.

Al cleaning operations begin and end at the primary
ecirculating unit. A centrifugal return pump moves the
‘olution back to the recirculating unit where it is either
placed back in the tank or directed into the drain. To
minimize pump cavitation, the pump should be equipped
ith an air vent. The line to the suction side of the return
pump should be adequately sized so that it does not restrict
the return solution flow, as this can also cause cavitation.
The recirculating package can be permanently
installed or mounted on wheels so that it can be moved.
The system can be fully automated to perform rinse, wash,
nd sanitizing operations by adding a control panel to the
unit. Supply-return piping can also be permanently installed

if there are a number of cleaning applications in a given area.
' Tanks or equipment to be spray cleaned must be
properly vented to prevent them from collapsing from a
vacuum condition that can occur when a cold water rinse
lfollows a hot cleaning cycle. It is very important to provide

vents that are the right size. The 3-A Dairy Standards for
Storage Tank Design can be helpful in determining vent
size, which in some instances might require a man-sized or
larger access opening. Vents must also be designed to open
before the cleaning cycle begins. It is important to remember
that whereas properly designed and vented round storage
tanks will withstand most vacuum conditions, square or
rectangular tanks might not. This is because it is somewhat
difficult to design square or rectangular tanks that will resist
collapsing in vacuum situations. Recirculating spray systems
are effective cleaning systems that make good use of water
and chemicals through the recirculating feature. There are
many applications for this cleaning approach in almost
every food plant.

AUTOMATIC CLEAN-IN-PLACE FOR PROCESS
PIPE SYSTEMS

Widely used in the dairy industry for many years, this system
automatically controls all the variables of a mechanical
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FIG. 8-5 A typical clean-in-place (C. I. P.) cleaning system used for liquid line or tank cleaning is shown. C. 1. P. cleaning reduces
cleaning costs, and improves cleaning quality. :
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FIG. 8-6 The major components of a C. 1. P. system are the recirculating tank, pump, and automatic valves,

"Cleaning process, including time, temperature, and chem-
icals. It is a highly specialized system, engineered to control
e physical actions of the cleaning process. Automatic
ean-in-place is used to clean some permanently installed
equipment and process piping systems with little or no
isassembly of the equipment. The controlled cleaning cycle
enerally consists of a pre-rinse, a detergent wash, a post-
rinse, and a sanitizing step. The cleaning action is controlled
.Z the pumping rates and velocities of the various solutions,
i#®s well as by the selection of chemicals. A fully automatic
recirculating system permanently located in a designated
.rea is used as the primary unit, and each clean-in-place

cycle is timed and programmed into the central recirculating
control console.

System Design. Automated clean-in-place design begins
with the development of the circuits to be cleaned, the
selection of a recirculating unit, and the development of
a cleaning program that will get the equipment clean, The
system must be designed so that all surfaces are effectively
contacted by the cleaning solution.

Layout of the C. I. P. lines for processing functions
involves using both the process lines and the cleaning
solution lines effectively. (Figure 8-7) The object is to switch
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from the processing mode to the cleaning mode with the
least number of crossover connections and without bypasses
which would make manual cleaning necessary for some
parts of the system. It is also important that there be no
dead ends, and the pipe be properly pitched toward the
return lines to assure complete drainage. A pitch of one inch
in ten feet should be considered, and for the most part
should not be less than one inch in twenty feet. All piping
should be well supported. 1t is best to provide supports on
approximately ten to fifteen-foot centers so that there are
no sags for solutions to lie dormant, and to place pipe
supports adjacent to air-operated valves. Include expansion
joints, as many C. I. P. systems will use hot water at 165°F.
For a temperature rise of 100°F, the expansion could be
approximately one inch in 1,000 lineal feet of pipe.

Process and return piping systems should be designed
with sanitary pipe and fittings that meet the requirements
of the 3-A Dairy Standards and are C. 1. P. cleanable.
Processing and return systems may also be designed with
welded pipe. Modern welding techniques make it possible
to achieve very smooth, crevice-free interior welded joints
which are easily cleanable. Welded piping systems should
have occasional sanitary union connections so that lines can
be taken apart and inspected.

Recirculating Equipment. Recirculating equipment will be
similar, if not identical, to that used for recirculating spray
cleaning. It will consist of solution tanks, pump, and a series
of automatic valves. Recirculating solution tanks vary in
size from 160 to 350 gallons. The size and number of tanks
required are based on the size of the total C. 1. P. system.
The solution tank must be large enough to provide the pump
with a constant supply of hot water, and it must serve as
a place for introducing detergents and sanitizers into the
system. The unit will be fully programmed to complete all
phases of the cleaning operation—the pre-rinse, wash, post-
rinse, and sanitizing steps—in a timed sequence.

The physical action of the cleaning operation is
greatly influenced by the rate of flow and the velocity of
the solution. A velocity of five feet per second is considered
to be ideal for cleaning process piping. C. I. P. pumps
should be stainless steel centrifugal units carefully chosen
to meet design conditions. Pump performance is important
if the system is to operate satisfactorily. Fully automatic
C. 1. P. systems can fit the cleaning needs of the dairy
process as well as those of many other food processors.

C. L. P. systems should be given serious consideration
because they will do a thorough cleaning job in the least
amount of time. One most important C. I. P. design
consideration, however, is to make certain that the basic
design includes fail-safe features that will prevent cleaning
solutions from contaminating food products in process or
storage when adjacent equipment is being cleaned. For
example, if tank ‘A’ is empty and adjacent to tank ‘B’,
which is full of a food liquid, an error made while spray
cleaning tank ‘A’ could cause the cleaning solution to enter
tank ‘B’ and contaminate the entire food contents,

CENTRAL CLEANING SYSTEMS

In central cleaning systems, a supply of hot water is piped
to a number of cleaning stations placed strategically
throughout the manufacturing area. Cleaning chemicals can
also be pumped from a central make-up system to these
stations, or if preferred, fed directly into the hot water
supply at each cleaning station. Central systems can be
designed as low-pressure, high-volume systems or high-
pressure, low=volume systems; if needed, they can also be
high-pressure, high-volume systems. Each design offers
some advantages for different types of cleaning problems.
It is fairly well accepted that the cleaning quality is directly
proportionate to the quantity of water used. Many cleaning

- jobs involve bacteria-sensitive products and somewhat

difficult-to-remove soils. These jobs are best done with low
pressure and high volumes of water, in which case the soiled
surfaces are cleaned by a larger amount of water flowing
over them. Extremely stubborn soils which cling or stick
to surfaces and resist removal may be more easily removed
by a high-pressure, high-volume system. The high-volume
feature of a high-pressure system adds impingement or
striking force due to the mass and weight of the additional
water. Nine to twelve gallons per minute (GPM) or higher
is considered high volume.

Most cleaning problems, however, fall into the
category of difficult-to-remove soils with a tendency to stick
to almost any surface. These soils can generally be removed
with a high-pressure, low-volume system. High-pressure,
low-volume systems operating in the 600 to 800 psi ranges
and delivering three to five GPM at each station have been
accepted by many segments of the food industry. These
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G. 8-7 C. 1. P. system design effectively utilizes the process liquid lines and cleaning solution lines to minimize bypasses and

ossover connections.

systems have a number of advantages: they use less water,
:sulting in energy savings; the low volume of water can
ften be managed with a wet vacuum in a drainless area;
they represent less of a maintenance threat to equipment
bject to damage by large quantities of water; and they

Weo a high-quality job of cleaning most surfaces.
Central cleaning systems provide a unique and quick
lay to assure an adequate supply of hot water for all areas
#:quiring it. Central systems are used to clean equipment,
walls, floors, and ceilings. There is very little that these
lstems cannot clean—they can remove even the toughest
Woil. Combined with the proper cleaning and sanitizing
chemicals, central cleaning systems are both efficient and

'f fective.

SYSTEM DESIGN

There are several types of central systems. Some systems
have both a hot water supply and a central chemical
distribution system which supplies the water and the
chemicals to each cleaning station where they are blended
together through a flow control valve and a mixing valve.
(Figure 8-8) Another system offers hot and cold water in
addition to a central chemical supply. Still another system
provides hot water with chemical additions from an indivi-
dual injector system at the cleaning station. (Figure 8-9)
Each of these systems has something to offer. Features
should be selected on an as needed basis. However,
remember that most cleaning tasks will require a pre-rinse,
a wash, a post-rinse, and a sanitizing step. Also, it is hard
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to do without the convenience of being able to add or omit
chemicals as desired at the cleaning station.

SIZE AND LAYOUT
The size of the system will depend on the total number of
stations and—most importantly—the total number of
stations that will be operating at any one time. The total
number of hoses to be used at one time coupled with the
flow rate at each station determines the size of the pump
and/or the number of pumps needed. The location of indi-
vidual stations is obviously determined by need, but each
station should be convenient to the equipment and areas
it will clean. A station should be three to five feet off the
floor, and there should be ample room in the immediate
vicinity to operate and service the station.

Water and chemical lines should be installed in such
a manner that they themselves do not create a sanitation
problem. Insulate the hot water line, and if a central

FIG. 8-8 Cleaning system with central chemical distribution system

chemical distribution system is used, identify the chemical
lines. Make sure the pipe lines are the proper size for
carrying the needed quantities of water and chemicals at
the required pressure.

PUMPS
The heart of a central system is the pump or pumps. One
kind of pump is the centrifugal pump, which is normally
used on low-pressure systems. Sometimes a centrifugal
pump functions as a distribution pump for a high-pressure
system, and the high-pressure pump is used at the cleaning
station as a booster pump. A centrifugal pump should be
sized to accommodate the required water needs. In cases
where the pump moves water containing cleaning or sani-
tizing chemicals, the pump should be constructed of
stainless steel.

In small-to-medium sized high-pressure, low-volume
cleaning systems, a positive displacement piston pump is

s o e e HOT WATER LINE
—— = = — CHEMICAL LINE
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8. 8-9 Central cleaning system with individual use point chemical system

often the main distribution pump. Piston pumps are also
d as booster pumps at individual cleaning stations. In
Ahedium-sized system that is designed to run intermittently
or that runs at something less than full capacity of the system
occasion, a group of two to four piston pumps may be
ged together as a main distribution pump system to better
satisfy the capacity variables of the system. Positive
isplacement piston pumps displace given quantities of
ter. If all of the water is not being used at the cleaning
stations, it must be bypassed back to the supply source. The
vantage of a multiple pump system is that only those
mps required to fulfill the immediate water supply
requirement have to run. Other pumps are phased in on
demand basis.

Multi-stage centrifugals or jet pumps are used on
edium-to-large size central systems as the primary distri-
bution pump. These pumps not only satisfy the require-

nts of the higher pressures, but they can provide larger
Pantities of water from a single pump. Multi-stage centri-
fugals or jet pumps are normally used on systems that
ed to run continuously rather than on an intermittent

basis; frequent starting and stopping can damage large
pumps and motors.

High-pressure pumps should be considered for heavy-
duty applications. All high-pressure pump installations
should feature protective devices, including bypasses or
pressure cut-out switches to protect the pump from damage.
At one time or another any system is likely to operate at
less than the designed 'capacity, and pump protection is
needed accordingly. Filters or strainers on the water supply
will protect the pumps from any particles that find their
way into the water. Also, install accumulator-pulsation
dampeners on piston pump systems or any other system
subject to fluid shock. Place the dampeners as close to the
pump as possible to avert shock damage to the pump.

Neoprene or rubber pump seals are sometimes
affected by high temperatures (approximately 160°F) and
should be protected by high temperature cut-out switches.
Because detergents will also affect seals, add them
downstream of the pump discharge. Some pumps require
the water supply pressure to be controlled to protect the
seals; and, in such cases, place pressure regulators and
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pressure cut-out switches on the suction side of the pump.

The pump electrical circuit should be designed so
that the pump protective devices cannot be bypassed, such
as with a hand/off/automatic switch. If a hand running
position is desired for maintenance purposes, consider a
specially keyed switch. For multi-state piston pump
systems, include a sequence switch which will permit a
change in the starting sequence lead pump. Without this,
the number one or two pump will have many more run-
ning hours which could increase maintenance costs and
result in more system failures.

CLEANING STATIONS

The desirable features at a typical cleaning station will vary
with the basic design of the pumping system. For systems
using a central centrifugal distribution pump and a booster
pump at the cleaning hose station, the station should include
a start/stop switch for the booster pump and pilot lights
to indicate if the pump is running. All stations need clearly
identified valves for controlling water and chemicals.
(Figure 8-10)

Equip each cleaning station with 50to 75 feet of high-
pressure water hose and hose racks or automatic hose reels.
These hoses must be able to handle high water pressure as
well as withstand high temperatures and the caustic or acid
effects of chemicals used in the system. Hoses must also
be resistant to lubricants and oils found in many areas
waiting to be cleaned.

Although not imperative, it is a good idea to equip
the cleaning station with a direct-reading temperature gauge.

APPLICATOR GUNS/NOZZLES

Choose applicator guns and spray nozzles to accommodate
the pressure conditions of the system. (Figure 8-11) These
guns are available with wands of different lengths. Many
come with automatic (fail-safe) shut-off features which are
highly recommended. Applicator guns constructed of
corrosive-resistant materials for use with highly corrosive
cleaning chemicals are the best choice. Nozzles are available
in a variety of spray patterns. A spray pattern of 15° will
satisfy most cleaning jobs. Nozzles ranging from 0° to 40°
and wider may be required for special jobs. The nozzle
orifice is important in obtaining the desired flow rate at the
design pressure. Many high-pressure systems are designed
to produce the required pressure six inches from a nozzle
with a 15° spray pattern. At a distance of twelve inches,
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FIG. 8-10 Hose stations; note the clearly identified valves.

the pressure drops to approximately one half; and at
eighteen inches, to approximately one quarter of the design
pressure.

High-pressure low-volume systems need adjustable
nozzles that can be easily adjusted to suit the cleaning
requirement. A multiple spray pattern selection nozzle that
offers several angles of spray (such as 0°, 15°, and 40°)
and a selection of different orifices may be worthwhile
if the cleaning tasks are somewhat different. Orifice size
selection features allow chemicals to be applied at low
pressures, which is desirable for eliminating splash back
and chemical waste.
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G. 8-11 A cleaning gun assembly with a fail-safe water valve automatically closes when the trigger is released.

HEMICAL FEEDERS
previously mentioned, chemicals can be added in several
Places: at a central mixing point, from which they are
istributed to the use points, or specifically at the use points.
éhemical feed pumps can be used to dispense chemicals
Shto the systein, or a simple Venturi valve can be used to
iphon the chemicals into the system. Chemical feed pumps
éould be considered when accuracy is important. (Figure
*0-12) Venturi valves require a flow control orifice or flow
control valve to regulate the chemical quantity. Orifices can
easily changed as indicated by the chemical requirements.
Remember that whenever chemicals are added to a
potable water system, backflow prevention equipment will
% needed to prevent contamination of the water system.

HOT WATER SUPPLY UNITS

Eot water supply units are the backbone of the central

®ystem. (Figure 8-13) 1t is essential to have a system that

can dependably supply an adequate amount of hot water

athe proper pressure. Hot water units can be direct gas
ed, electric, or steam heated. Small gas-fired hot water

boilers or large water heaters should be considered if
eaning activities are planned for production downtimes.

éhis eliminates running larger boilers just to provide hot

water for cleaning,

E The size of the hot water heating units will depend

N

on the number of cleaning stations to be operated at any
one time. Give careful consideration to this in order to
ensure satisfactory performance. Operating more stations
than specified will result in a hot water supply problem.

The hot water supply units should be installed in
enclosed areas with adequate space for servicing. Boiler
rooms or areas near boiler rooms are desirable.

FOAM AND JELL

Foam and jell applicators can be added to central cleaning
systems. These applicators require special foaming and
jelling detergents and compressed air at around 60 to 90
psi, which is used as the expelling agent. The foam and jell
materials virtually encapsulate the cleaning detergent,
trapping or holding it against the surface to be cleaned and
allowing it to do its cleaning work through soil breakdown.
(Figure 8-14) The length of time this takes depends largely
on the toughness of the soil and the strength of the cleaner.
Once the surface is considered clean, the foam or jell
material is rinsed off with clear water.

INDIVIDUAL HOT WATER HOSE
STATION

Although different from a central cleaning system in size,
for all practical purposes, the individual hot water hose
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station is very similar to the central system. The individual
hot water hose station can be high pressure or low pressure.
It can consist of the same components found in a central
system or of specially designed water or water/steam mixing
equipment. In this section we will discuss primarily the

FIG. 8-12 A chemical feed pump can assure chemical accuracy.

specially designed equipment.

The individual low-pressure, high-volume hot water
hose station utilizing steam/water mixing valves offers one
of the more economical ways to provide hot cleaning water
at a given location in the plant. This station is particularly
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